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(54) ENGINE STARTING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To improve startability by 
reducing an influence occurring due to a load during starting 
of an engine. 

SOLUTION: A control part 1000 turns ON a relay RyA when 
an engine stop is detected by an Ne sensor 153. A starter relay 
control part 400 turns ON the relay RyA when a starter switch 
is operated. The relay RyB is maintained at an OFF -state 
during a time set according to an engine water temperature. 
When the relay RyA is turned ON, a starter motor 1 71 is 
energized and while the relay RyB is in an OFF state, a motor 
1 71 is reversed and when the relay RyB is brought into an 
ON-state, the motor is run normally. This constitution decides 
the degree of warming up according to a water temperature, shortens a crank reversing time when 
warming up is progressed, and lengths a crank reverse time when warming up is not progressed. 
Through reversing of a time set described above, a crank is positioned in a low load torque range and 
thereafter, the motor is run normally. 
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[0 0 3 9] ±ie«le£tC*3^T. X>i?>@C»«»«/h 
D-78 5fiE17<D^T*Lfc^@lCfeO. 
V^;U h 8 2 tiT"- U 8 3 C0^/jNgSB7TtC##ffl'Wetl 
TUS, y-U 1 3 2©pJ»j7'-'jtf-l 3 2 bttJE«S3 

-f;p«*ai 3 7tcf=t^$nfc0 8<DSlia0[4S{c{if$$ 
t^nT^t. v<;n- s 2«-7 p — u i 3 2<DmL±mn 

ftizmtmnbtlT^Z. CCWlTIi, J&'bi/yyT 
®/-f>'>t7M2 5ti^/MHlg»TlHie$-li-en-l) 
1 3 6(CiD^^^il>73tt®/h-C*0. > 
x-1 3 9fiWTJal 4 0l'«t^Tl*I73lC5l^)i*nT^ 
Z<DT'{7 5y?-&l 3 4{zmmLt£^. OSD. X>->* 

>cDisite*^-i'>v--v7 h i 2 5iceM2nf. >H2 

[0 0 4 0] -73. X>->*>|Hl^^7C#^«^ICttD 
-7 8 5*^.C^-C^73|pHC{Sf^-r^. 07CT)ifl*S(-C 



D-58 5 75^JM7j(S]{C{lf$-r-5<i:, ■5Ifi>j7*-U8 
3 bltmm?-') 8 3 a{HiJ^tfL^e.n-57c:*. 
h 8 2te7"-'J 8 3©**SSFrjK»ft-r*. 
£, ii^^^ffl'JT'ti. ffitt3-f;i^«iai 3 7(cfT*. 
PoTpTifi^-'JM-l 3 2 b*«««U V^h82B 

y-u i 3 2©»/hg*0K:»iii-ra. ifcAbx, x 

-1" 7:7 1 3 6 ICj)Dt)5S.|l^ttli7V:L. ->x- 1 3 9« 

t#a 1 4 o \zn%m? x^tzmta l. ?77?si3 

7H2 5lcea^n, 4=thH>^lT*fii2 1 

tc®j7j^*et)-&. c-5Lt. x>i;>coi5jeS(tcf£;u; 

T, ?7>7->t7 h 1 2«cDy-U 8 3&£Zfm.L-t7 
<7y?-m<D7->J 1 3 2{-2rr-2>VA;jn.8 2 <7*g#» 

[o 0-4 i] ±j&©,fc3fc,- x>^>Mipmtefi&:3^. 
1 fC®«LTX>^>^^t|*-r-SCli:^-C , g--S^. 
**«»*Ttt i SBg*-id^tC«k-DTX>>'>2 0 0 £ 

#PHbT*y^flM!i*«*«Wr*. WfBBJgT'-'J 8 

3 a row®{c(a+>> ?mmm<D'&m K <y y^-v 8 6 
^^nri-^. —73. *n— 3 6fiijfc«, 'nut^m^ 

8 7 **TT-5^tt8 8^lHlfeeffiJl5:}t$nT^S. 
3£J$Ml8 8<D«gBJC«4^-;/7"8 9#@^£ttT^T, 
JI©*ir y 78 9 <Di«StC«BtffBSeKj h* y if**? 8 6 <fc 

[0 0 4 2] £<=>!;:. 2>/\*— 3 6 \Z\$*y2 H7 h 2 
7iWgi&g&lCj!t!t£nT^T. dC0+-v^->^7 h 2 
7tCtt. l»fE'\'J;*JJM i '* , 8 7 <fc*&-&£*l-5-fei7*"\'J 
#;M^9 l**J§8&;£nT0>5. +'^-7t7h2 7C9 

^o*ot3a*-3 6^<bn^mmLx^^^z^ 

£7-A2 8 (08#H8) (C^tte,nfcX7^'r>75t# 
^£tl5„ &i5, ??^9 2, 9 3»4Rw*ta-e*s. 

[0 0 4 3] ±IB^fiEIC*3^T, ^-yi7^)V2 
^&tf<t. MLtf*a9 3tCfT*»l^oT=1r-v^->^7 h2 
7t3«t^-t:i7^'s'J*;m ; -\'9 l^lelid-r-So ^'JT^U 
^8 8*J<i:^-tr^3"\'J*;U^r-V9 Hi. -fei7 5"\'J 
*;i/^ir9 l^+<^^^y;KDKi*.ii^lC«fcoTlHllftL 
^-&(C7-'J 8 3ffliJfC^W8 7^^T-5lt73?3^ 
i;-5ck-5tCS^©*ai:tl73^s9:^$nT^-5. Lfztf 
oT. +>yi7^y;i/2 9^Sg^.ji^<!:^:i#tt8 7 j&ty— 
'J 8 3«ir«f»U. *t7 78 9©^ffi<C0J5£$tlfcSE 

77>7->t7 hi 2ttlHie*-e-f>tl. X>>>> 

2 o o©jft»*tpitt«i:<t*. x>^>7>tMa(j-r4i. * 

v7^y;U2 9©^*-jX*.S:iJgi*. IlB*a9 2, 93 
\z&^X-k.i;5"\*} 1 SrSe^-t+^xi:, SBKj 

Ky^t90 <ht¥ifth ; -yy^-\'8 6 t©«^«PKt$ 
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[0 0 44] ^IC. B9£*BBLTfflit:*-r,M'©{f«&* 

^)Vn> 1 4 7 KH, it 4 fr&mA-TZfclit) 
©«ttl 4 8dtJ*j£dnTt>T. ^EDD ltcSEoThD 

*>:/i 4 9(c8iA^nfe^-'f;u«m^*^ie)6nTi : 
gsi 5 otc^ajsn. ^epd2, DsicfieoTessi 5 

[0 04 5] Cut, hDJ^f K#>^14 9©#>y 
hi 5 1 KH^-f 1 5 2 7W!33-2ttT:fc9. 5 6 

>y i 4 9«^7>i7->-v7 h i 2<D\eimzm-DTmm 

[0 0 4 6] U±BlWLfcJ:5»C, *£tt»*Ttt, # 
Ayt7 h 6 9 ^^K)$i±-5fc«60Xyn'ir-y h 5 9^> 
^"-f ;U#>7 p ffl|giftffl© ; ¥-V6 1 £, ^7>?yt7h 
1 2 £3£jrt-5$lilg 1 ll:B^LTi'7>i'yt7h 1 
2±izm.tttttz. fit, Cin'iXT/O'r-;/ h 5 9^ 

m\Z, 9£^tM >^D-^ 1 5£S2SL 

ffl^^Cx-f h 5 5 1 1 «;:iE»bTEBL&. 

ebskw-t*. 01 ote^5>>i7/-s;u>;&3rf-3-fe> 
•y- Wy^sztwm (dmw&^-t z v > z y Y*m 
o<DWffimmm-v&o. 01 1 itmiEffiWiffim-e&z. 

Z\tl*>C>miZ£i^T. 7^y7 f T—7,\Wi? : y>9>T— 
X 9 9 F^<t^77>7^— X 9 9 R^e.aD, ?7 
>i7JV^l 5 3i,tmt>7>?'r— 7. 9 9R#JlCifco 

T« f^yi/is^y hi 2iciS3c-r-5J;pi;-fR:tt£>nT 

l^S. fl/T. -£-©&i±Sffl$si}3l$ 1 5 3 atf&>7 7>9'7 
i7" 1 2 LW^X^v'IC^I^UTiegStlTV^. M 
fBfci7^>^^x , y'l 2 LC0^iKC«agBO$D U 
iS'SS 1 5 4^fiS;^nTV>T. ^^>^A;U+H 5 3H 
CI«>'J5^*g|$l 5 4i^MtC^^UT^7>^Aro 

[0 0 4 8] *Sg<^T, 3.>i/>&ltithm>'7>T&\Z-Z>^ 

H£7-f h''J>^flFoI ; e-h-i^«@ATI/^ <> M^MiC 
7-f h* 'J >i^m<JfS J &— KTti*M£f?it£-ti-5 

n a i x > i? > at g m m \z mi&m l t ^rag©^ it *^tg 

tc&3 (KT. rf?itfgii^- h*J tfenS) . 
7-f h*U>^fF"P&--HlCH: 2 88*0. *<Dlt3T 

x.>i>>ihmmiz-mmiz7^ Ku^^fF^rrs (ka 

T. rjftHHE— |*j £(^-5) . iCDlOTB, iHE#© 
fiS U-f T^lCT-f h'U >^SrfFpr 

(KIT. r7-f h*;U^-f y^E-Kj <t^5) . 



[0 0 4 9] 01 212, X>>?>2 0 0 K:fctf3#iI&fP 

wbhc*su»t, 95>>t?mi 2tmmzimb*itci&m 

*Rtt&8 2 5 Ott. X^-^^E-^ 17 1tACyi 
*U- * (A C G) 1 7 2t\Z£iT®f&2n. ACG 

1 7 2t'J;«>^«m7:«, ^al/-^- 1/77-^7 7 
-f 71 6 7^LT/\'7f'J 1 6 8l:?ci$n5. V* 

• i/7f^77-f7i6 7ii i&mmRmmm. 

2 5 0© Hi 73 3111 £. 12V^>L14. 5V(CffrH5p-T 

A^f'J 16 811 U--1 6 2*s«I$ 

tlZtX?-?^-? 1 7 1 ^IM<)®»5t 
IC, /-f >7v-f >yf 1 7 3 t^LT#i»-MgS 1 
7 4££tf±fMff§£B 1 6 0*lCft«f*8it*«l&'r*. 
[0 0 5 0] £lflSil 6 OKU X>>>>lsM£&N 
e^»-rSfeai>WNe-t>-y- (i7 7>^A°;i/-y-) 15 

3<t, x>->*>.2 o-o©7-f h*»j ■•>-#*^wmvm*&- 
->-hKu»«-r*i»jjS[*ffli;T "h" i^Hfctua-r 

5fi7-f7? : 2 5 4t, »JS^^«J-r-5*3t-tr>-y-2 

-^2 5 6i, 7D7h«^ta-T4XP7h;i' 
-t>l7-2 5 7 i, X*-^— * 1 7 1 £IB»)LTX> 
i?>2 0 OSr^tHrt-SX^-^TW -y^2 5 8 <h, 71/ 
-+*fP»C*«LT "H" l/^l'SrfcHTj-r-SX hy77, 
-f7f2 5 9t, Avt-V 1 6 8(D®/E**^ffl 
tf. 10 V) «T{C7i-5<i:^TUT^«^S*31te#tC 

aF^-r^/N'-y^u-r >^ir-^2 7 6 <t, 7ks-t>-y-2 

5 1 £*^M^tlTV^-5. 7KS"fe>-y-2 5 l«X>:x> 
[0 0 5 1] ±SfJfPgmi 6 OKli, 7 5>>7 

mi 2 ommzmmLT&'xy? tf 6 5*^$-ar^^ 

X^-^^E-^ 17 1 \zmt) — ? U U— 
1 6 2««iJP^T£. WBHflT 1 6 9 \zmj]&m!&? Z>wl 
lff'Jl/-16 3«)WI#Ft. +Y7'l/ ; 5'16 6i:t 
f^ntA-fX^l 6 5IC«73*«*&-r-5A*-1-7;^ 
-*"J U~l 6 4««fflia^t, Brt^ttTttit?: 

m&LTM&miz&.m&fe-f-T'-y-i i st*«ji»sn 
[0052] ftfr.BgtT 1 6 9 ^<D&mmm±ittmtt 

U U- 1 6 3 (Cck-5^->Sfe(i^-7(D«J0^X.©]1il|tw(!g 
^^n/<C^. fechAH (WBaflTU U- 1 6 3IC-R;^TF 

^0(C, 7.-1- y^>y^^R)TteO^Mfl43j;^i- 

^^-jtwr^^-y-TWUfl' i 6 9 ^(Dffimmfc&mm 

[0 0 5 3] 013, 014(1 £f»n£B 1 6 0 C0«5 
fi)t^«anE«)(C7Kbitya>yi70 (■*©!. -^C0 2) Tfe 
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0. B 1 2 4|BI«F*JH-SfcttPHI»»S*LTH 

*. 0i5(c«. mm? u-uwu 
4 o ootsmn®* n^7,^—9«m%9 o owf&jflirt 

jftjWWW«7 0 0 <Z>ftrart8. ffij«MsU&aB3 0 OOffltt 

TO 5 0 0©fMft$£-K^LTt^&. 
[0 0 54] El 1 3 0>lbfl£tt)&fl; 3 0 011 7-f KJU7. 

fFnJT-5Sft2©fftfl2A*-> {«T. r|g2A*->j 

f$*T 1 6 9 *ja«rS*fctt!STX>^>S*«HBJfltjI:S 
A y t- 'J 0 &ffist-t Z> . A' >;/ 7 U -k# 0 

[0 0 5 5] IMttjDaffS 0 0©»f1MSifc«*ttia»3 
0 1 fctt. 7< K-fl^X-f yf2 5 3 0ttflMS*»rt<A*j£ 

(7-f KU>^MIR) T« "L" l/^Jk :t>1*a (7 
-f KlO^tf^) -Clt "H" U"W€:g%T. *3fR19MHI 
^{$3 0 3\Z$"(T3 0 3 a&tfgx., *j^-tr>-y-2 5 5 

tfc*0£tX-5£: "H" l^JK73fs*§-£ttl;>jf -5. 

[0056] m^mmmmhtim3 o m. 7< kjpx 

ITU 3#) «±«l«S-r-5i: "H" l^JI/tfcSji&ik 
t7ffS 8 0 2 ifOfcgLT. ^HW^S16 0roili 

3 01a. S301b. S 3 0 1 c & ttit}~t~ Z> o 

[0057] m i 6 «, iwra&<t*f m^se 3 o 1 

MfE^-f >X-f y71 7 3^A^ntiOTgSl 6 

o*«'j-fey hansiv &-5ute7-f kjux-t ^72 5 

3 75^7IC^n^> (*^©AifiESr) £, HSHft 
gB3 0 1alCJ:9 r&IftqE- Kj *<jgM£*l-&. Z(Dt 
€?, ift^t- K^jmSB3 0 1 ati "L" U^JKDgjfl^E 

- kh^s 30 1 a^w^-r^.. 
[0 0 5 8] $e>t3. ;© ("j^si^— kj ic&^t^ 

(*»©M«5i) t. atrfp^e— h* w&ae 3 0 1 aiz± 

kj 'Mao&Ae.n-s.. crott. lafi^E— KW&SB3 

0 1 a CDlfrtt^- Kffi ^ S 3 0 1 a it "L" U"<;W> 6 

"H" i^;i,^ji*rt£o fitrE r&ijg^-Kj ^s»ff 



7->j #&i&£n, 7< K'j >^*^±$n^„ z.<d 

IMts/t* — >«HM?3 0 1 b<Dmftr%#—>m*i 

5 30 1 btt "L" U-^t&S. 

[0 0 5 9] rj!l/t*->j (C*3^T. ^ic^j-rr-s 
^5t7^«^gB8 0 2 (HI 3) tCfcfl, &'X*7 

tf3ftu±.mmL-c^z>timfe2ti2> (*#®7j«riE3i) 

— Kj lc*s»t*»f^A^— rjgi/t^— >j 

S30ib« "L" "H" U^JU'Nil^-r 

[0 0 6 0] $?>f;, f!2/^->j (c4o^TS5f2^ 
f$<2>7W5E£rr ft^A^->«J^fflJ3 0 1 bfCfcO 

^«jMA^n-5„ dcot#. fftf^/^^->^ag3 o i 

bCDiftf^A^ — >(i^-s 3 0 ibit "H" 

"L" u^;u^^-r^o 

[0 0 6 1 ] *»^##©BI3lE«C«t:n«. M^f*^^ 
m&f*)-C<D&tfr'&*>te3 0^L2»IgTfe0, S 

iS^Tti. 3^jw±) <oflt*-r«ctj-6x>^>ff±& 
^^e-nst, iftf^A-^— >^r r^i/\-^— >j ^e, 

258 ^SA-rn(ix>v 5 >^nteift-r «.cit*iT#, 

6 9 Rf],&*T * ttM^ S Z. £ iZ J: 5 A ^ 'J -h^ 0 

[0 0 6 2] -^F. ^•<>X'r^^3|-^^6^->iC^] 
&X<btltz£%\Z, 71 \*)l< 7,1 v (^ 
ft®7&WSl) <h, 71 Y)V71 y^^E- K@D)g|53 0 l 
cA^ffl^tlSiMI^- K«^S 30 l c« "L" \s 
^^e> "H" U^I/'sSS^L. ^71 Y)V71 vJ-^z 
-KJ *»iB«l*n*. £*3. r<9jJh56it^E- H J Ttt 

[0 0 6 3] Sfc. rz-f KJPX'f y^^E- Kj 
T7-Y h'JUX-f •>5 1 2 5 3^^(C$tl«) (^fr®^*fiS; 
it) <h. «l^-K«)«iS83 0 1 a^m^tt-Sfiljfe 

h«#s so i att "l" v^Mztzi-z mm*: 
-kj 3&»ie»*n*. 

[0 0 6 4] 01 3ICM0. NefiJ^gB3 0 61C(iNe 
-tr>-^l 5 3cDttlijm^A^$a. J>i»BK»^ 

^@<E»*ia^*t "h" u^;Ko«^*fl<mafl-iwfp 
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i 7 3*«a»fsn**T-e-©tii*& "h" U"<;ncj|t# 
(wwafl*iwwas3 o 5«. w«a#«i^-h* c^* 

— »' ft#S 3 0 1 a. S301b> S301C> Ne 

o 6 <Dfttimms£zjfifcnmjZffl7 o i ©ats^ 

«^lcgo*^T. flOBMPJ 1 6 3 ©ttWfll^Jr 
"H" P-^l^/tte "L" U-^KDWfflI«^*t±S^T 
-So MflRfPJ U- 1 6 3\Z "H" U^;K7)ffl^A^^ 

[0 0 6 5] B9^*T U U- 1 6 3 <Dttt> 0 IC F E 

3 0 5IJ "L" U^.frCDfflWm^&liiJj-tZRfr'OlZ, 

T«9I*T 1 6 9 A.roM$?3 If>^ffl«t5. 
[0 0 6 6] MHMT-MmKS 0 5tt, m 15 tC^ Lfccfc 

«. "r&:b*>. r^lfc^-Kj Tti. Ne*U^gB3 0 6 
K«fcDBfj£©»:j£l§H6* 1 5 0 0 r 

pm) &±<Z>X.>i»m& ! !ktf8i%\2tl2>J)\ &-3Mi 
^fr#iJ^SI5 7 0 1 ICJ:0*j$^0 km«fc DA£^<h«t£ 

[0 0 6 7] ft*. MMtTV V— 1 6 3©TC*59tCFE 

-kj © min*->i »u:i¥ifi*-*j&iWM» 

-So 

CO 0 6 8] -f&fc*,. *ffi#ltiCJ&^LT,£*ffflW 

swas 3 0 5H fftBsflr i 6 9 <\<DmnnK.tfi?;m*> 

mnmK. (^JAJi. 13. 1 V) 7&^m^©!«7tB§®/I 

(esjAtf. 8. 6v> st?siMwic(g;TT^«fc5ic < m 

^3?^ £if 3 tf>y«l»UT(»!Bfl" 1 6 9 £2^£-tt 

l>i?>^Stei()$n^«i: 1 ffiRB{TMt98B3 0 5\*W.ffi 
© "H" U^;Um^$r7.-Y<y5 1 >^^tb^TSo 

[0 0 6 9] r©«toJ;. x>v>©Siiif?±^f»cttBfr 

BBtfl 6 9£?8*TT&C<h&<, MftSita^ttZcko 

tr. -?■©*§*. fg?t^©m^fe^^^-ra©T^jiB# 

[0 0 7 0] £Aft«gB7 0 0 ti. fttffiftftfe*- h\ 

mft^*->mz. mfe(D&ftT-e&!kfflwmw 1 6 1 
i t«aiir>-y-2 5 5^?>A^sna^ftifi^ics^^ 
"h" u-^;i/©«^^m^'ra. 



[0 0 7 1 ] OR[sISS7 0 2tt. £ff fljjtffi 7 0 1 ©tB 
^ff^txn^ h;u-fe>-y-2 5 7©ttJ8flW«t©l&3?q 
O R [eISS 7 0 4 li. HiJtBfiftfP^— Kfs^S 
3 0 1 a©Se«^. Ifcf£ A";? S 3 0 1 b&cfc 

^»^-Km^S3oic©s6s*o$iii*-r-5. or 

@?&7 0 3te. HfIie&OR(Hl!S7 0 2. 7 0 4©tB^I§ 
^OI6H*P€:jS*lMffl8Bl 6 l^mtiT^. &XMW 

mmi 6 ni. A^m^a* "h" u-^^T-^nti^© 

[0 0 7 2] £*fM»%7 0 Oli, Ell 5tC^LfcJ;c> 
tc. r^lftqE-h'j . rfM:5Bil J E-K©»2A«^— 

nti. orihiss7 0 4omM^ "h" u^hc^s 

©7?. ORIHISS7 0 3^6(i^lC "H" l"<)lCDmntf 

thi^sna. r^qE- kj , wittem* 

HJ T»i, £*fWffll&M 1 6 1 tfttfcfftHrt-*. 

[0 0 7 3] ^tlK^LT. rfltihJBjgt-HrojBl/'? 
^ — >J T«. ORIH1SS7 0 4<DiHtim^ "L" U^: 
;U^C©T. jfe^«^aS7 0 HCj;0*M^tf4>±:«^$ 
na*\ *4W«D»>i h;i^*igB^nTOR(elifS7 0 2 
©tB#a« "H" U-^;HC^ofcd,i:<&^{C^Affii^ 

mntsnzo rntfiigfc »*:t»c®T-* o . aoxd 

[0 0 7 4] W%-7-*f-mffl& 8 0 0 »i. mf¥=E- H*3 

«^»cjsi;t. ss#tca^©aic?&{s-rfe46©*^i: 

LT. ^J^.«y-y--#^|g^-a„ ##«^¥ij«g|58 0 
1 tCtt#^X-f -y^2 5 4CD^m^A^J$n-5, #^ 

«js«8tfij^ffi8 o i ir&mm<nimmt%ffl&am-rz> 

0 1 2&ffiz.. ^78 0 1 2mA75h 
"H" l/^OMS«Sff S 80 l 

■ra. ^c*3. ^mmmm<D^^-7 8 o 1 2«. i#-rr^ 

[0 0 7 5] &'X*7mtfiW£&8 0 2fi> X>i^>© 
,^ik^7P#^^ff^f-r-5^-f 78 0 2 1 ^ffigx.. ^tiAc^- 
7«i§A^«I$n-5i:fi^JC. "H" l<"<)l,<D&!k*y 
^3 8023^^^1:^^78 0 2 l^X^ 
^-f 78 0 2 1 tfi?^ h.T'O h-ra<t. 

"h" u^;u©^^7«ms6^S 8 0 2 i*tB*-r 

2.. **Jfi»ffiTtt. 4"f 7 8 0 2 1^3^-e^-r AT 

[0 0 7 6] y-y-'-$fJfP®8 0 5 fi. K 
^ — » fif^>S30 1a. S301b. S301C. W 

M«{K^S8oi2. jSL>X*7lWm* 
S8021. Sikt7«^S 8 0 2 3. *frW^gB7 0 
l©tB^ft^*3J;^XD>v MHr>tr2 5 7©m^ft^ 
ICSO'^T. yif— 1 7 5©^>/^7$-^L. 
3***^»4 "H" l^;U©m^£7lf-«Slfr8&8 1 4 
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[0 0 7 7 ] 7-»f— ffl»»8 0 511. HI stc^LfcJ: 
3£, Witt*- Fj&* r^lft^E-Kj T*ntf^-»f-l 7 

>j til ^*7«J8-C©##ffi*«^-fV8 012© 

•>m$iw (*nig^T«3») et±«B»-ra<t. ^-tf 

-1 7 5*^->tC-r-5>. rffitBit^-F©^/^ — 

"0" T*0. frz> 2 5 5^6©A*«**»C 
<tO*ff*i)^SI5 7 0 1T*I^0 kmtfiKSnSi:. 
r-tf— 175 ry-r FJPX-f -y^t— 

•yif— l-T5**.>K-r*. T/if-«»«8 1 4H. !7* 
If— *iJ1»gP8 0 5©f±J^fS^' "H" l/^l/CftSi, 
0. 2»IWO*><i:l. 5WBW7i&10IW 

-mmmn&z/*f- 1 7 s^m^-r-So 
[0078] dw^^tc, *mmBm<D~7'-tf-ffl'fflT' 

Rl^flC. T-T F'J ^^WW-rsgTJ^-tP- 1 7 5 iCct 

ft^LTX^-^X'f -y^2 5 8^SAf^>AfHr, ffi 
RWT1 6 9£fiBm£*T$it^3r<hlc£3/W^U 

[0079] ftmmwm 500 ©jnjitgfmfiiss 502 

Til, Xny hM>*2 5 7^f.fflAM^ifiit 
>+)-2 5 5^6«A*M#tC<tO. *3S^O+D«fcOA 

[ 0 0 8 0 ] fgitJ£f£*fe*Dg|$ 5 0 3 «. WO+PT 

2 5 0 0 r pm) «T©<fc#fc:XD -y MWrt "ST -pft 
n«. BiBflMfctfa-afctRIILT 1 ->a >y F©fEift1f! 
flMft»/W* jfettfMfg«B5 0 411 wtajp 

FU M6^-fY5 0 4 a fit * 4 1*70 FT-S 
ST. U^al/-^l/i>T^77-f716 7S«»LT 
Ayf 'J 1 6 8 ©M«E4ti*© 1 4. 5V#><E>1 
2. OV^ffiTS**. 

[0081] ±sa3fe®»jffli leaner, ifit^py f 



§25 oicj;i3t)fc6$nsx>v?>(0 2 o o©iaw 

oa»fltjtlS»»:ttFET»©X'f yf L >^* : F*^-3 «y 
e>^««LT(l(MSfl"l 6 9SWtU Ayf'JOM 
**/MSt-fflIA-5«t5K-rtlti. teM*£tt£B2 5 0 

[0 0 8 2] fc*3. 3fctt3Pj0ggB5 0 411 HI 1 5 IZtkL 
tz£o\Z. 6#i"f75 0 4aA^-fA79hn*\ 
X>S7>H(ERA<SftH(ER (**M»»"T?tt. 7 0 0 
0 r pm) &mz.Z>j)\ *«Wi7D»; F-/HHflM«*M> 
r*«k. ^«©JP£f?±LT3fc^1t/££3?n#© 1 4. 5 

[0 0 8 3] Ell 4IC43HT, T.f — ZVI'-ymi&A 
0 OH Ittiaftft^— K-«»»^^-— >tC*U-T..-»f- 
t©*ttTT*X^-^ IJI/-162 Sigifc-r*. Net 
>tl5 3 ©*»«^*<7 , -f F U > jfJSTFttb&flM 0 1 

^j&sna. 7-f KU^ttTWt^oitt. x> 

^>EI(E**«»f«©7'-f K'J>^0<Eft («*.«, 8 0 
0 rpm) £OFT*5<»: "H" l"^>I/©fl^£ttS;fj-r 
•5. AND08S4O2H 7-f F U >^J£TF¥iJ5£8B4 0 

x^-^-r 5 8©tttt«^£©»s«stH 

AN DOSS 4 0 4 tt, 7-f F U >^«T*«J«gB 
4 0 1 (Dm-hm^t. 7sUy h;i/-fe>-tJ"2 5 7©&HHg 

ORBK4 0 8I1 WI2#AND|iIgS4 0 2 . 4 
0 4©ffl;>j<I*f©li§iffifn£ffi;*jT3. 
[0 0 8 4] OR|hISS4 0 911. Witt*- Fff^S 
30 lciSd^-KII^Sao i a ©Steffi £©!& 
afOSrtB^-r-S. AND|eJS§4 0 311 AND0S84 0 
2©ffi^«^-<tOR[HlSS4 0 9©t^j;^J^s^f£:©s^&gI^S$• 
[ii*^-r-5<, ANDED8&4 0 511, t3teANDHISS4 0 4 
©ttiTjfl^i:. mrlBffii^-Hm^Sso i ai. ffiffi 
«ftE/t^->«*»S 3 0 l b©R^ffi^<i:©i&affi$rtb 
^•5. AND|eJS§4 0 7H fl^SBUi^- h'fg^S 

30 la. W/^->I^S 3 0 1 b^^^ORlBlgS 

4 o 8<Dtu,t>mn<DWimm&m-t)-rz>. orie]ss4 0 6 

«, fffifE3-AND|ElS84 0 3, 4 0 5. 4 0 7 ©^S|n 
£7^-^"Jl/-16 2'\aiM5. • 

[0 0 8 5] c©«t3/«cx^-^u u— M»ic«kntf. 

ORIEISS4 0 9©tti^m^^* "H" 
0SS4 0 3*W^— yjUVt&tttZ. LfcAbt, X> 
5?>EHE»*<7-1' K 'J >WT* 0 . F y 7*X 

■f -y^2 5 9*t*>«» (^U-**f^*) ©i#lCX 
^-^X-f-y^2 5 8#»lte#»C«kD*>£nTAND 
0884 0 2©tH*^ "H" U^;Hc&<5t, X^-5"J 
V- 1 6 2^ii?iLTX^-^^-^ 1 7 ljWBl&Sn 
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[0 0 8 6] rf?it3gjl^:-K©^l/^->J 
Ttt, ANDIaI»4 0 5#<*-:7JM*»<hteS. Lfc 

TXD-yhMimi, AND1hISS4 0 4<Dtti 
#75* "H" U^Jl'tttK). U— 1 6 

[0 0 8 7] S6C W±%m : E-\ t <D3&2/**- 
>J Tte. AND0SS4 0 7*W*-:/MKtl<h&-5» 
lfc*!-3T, iffite&ANDHIgS4 0 2. 4 0 4COU-Tn 
"H" 6 2rt«g 

jMltx^-^^-^ i 7 i Mei&sns. 

[0 0 8 8] &±Vtf?5>t/&fflW&l 0 0 0(1 x> 

1 7 1 ^mm^-*txmmo^7^>^Mm&m-cj:>>>> 

£f?lt£-ti--5. fltJhWJE^-f "7 1 0 0 11iNe-t>-y-l 
5 3£S£SIL. Net>^153i^fflW&^W 
^fclSMT x <t*IC^-f2»:7tf ( "H" U 

±&m?. wikm-fef-tTi o o io^i-at-^ bmn 

HANDEISSl 0 0 2. AN DOSS 1 0 0 7, iSiO'jg 
teffoJ^-f -7 1 0 0 4(3A*$n^„ 

[0089] mrnvras** v i o o 4«<?it*ij^^-fv 

1 0 0 27&^©^"r A7^7 h{I^tc:ji£;^LTP?f^Ty^ 
«jfrr**T. tB^m^^ "H" ICIHW*. W^Ty 
«x>:x>#^*<D*S£&»t"3*^>+>-l 5 5C0 

[0 0 9 0] tttSgBl 0 0 3THt, ^>^>ycD[Uijte 

nfeS^lsiemNref £. Net>itl 5 3»tB^JlcS 
■^<X>v?>[5HEScNe <h**tbtfc;*n-5„ X>^>IhIK 
icNed^SiplslS^CNref J&LhGQ <»: # K «x > v>4#|fi 
*>£jgTft*t "L " ZltitlTZ. Sfc. X>^>lelte 
»Ne7&t«?p[Hlte^Nref *^(7) <t # ttx > v>*K<« 

*7zmtM^ "h" ztati-tz. kt&mi ooa^e, 
©«^«AND[ggs 1002 icA^ns. 

[0 0 9 1] ANDIelggl 0 0 2 ^tfiMteff"^-* V 
1 0 0 4©|±i^jfi^. Air >"•*-' 1 5 5<Dmm 

(fs^ttANDHJg&l 0 0 5ICA*j£tt, ANDHSSlO 

tt-f >A*— * 1 0 0 U~ 1 6 2 a 

[0 0 9 2] ZZlz* iSHtai'F'BT^'-r^' 1 0 0 4©tH^{a 
ANDIelgSl 0 0 7»CA*Stt*. ANDIhISSI 
0 0 7©{l!i*©A^l3«. (9±fl^-f7 1 001©^ 

-fA7f hfli^*«af«ana. andiuss 1 o o 7<am 

^J«X^-^U U— MW«4 0 0(0OR[HlgS4 0 6tCA 



^S^. fc*. C©f?ltB**7>*ftlHW»l 0 0 0 

[0 0 9 3] A'-f Z?—i?fflm&9 0 OTfi. Ne-tr> 
•y-1 5 3*^WtB/J<I^NefiJ^gB9 0 1 \ZAfj2tl 

£X±T'$>2>t "H" l^JUroffi^tH^UTA'-f X*- 
^'Jl/-16 4^i;5. Ciro^&fSeJctCintf, (,> 

[0 0 9 4] -f >v?4r— ^WW«6 0 0X11 Net/ 
•9-1 5 3a*S©tH2j«^a«Ne«j£»6 0 1 \ZAJ]Z 
*U Ne«5£gB6 0 lttX>>?>lH]e^*5^M^TT 
"H" l/^^Wffi^-^tiJ^if -So ANDIeIS§6 0 
2 it, fl^-f 2 5 4©tti«f iNefl)6*6 0 
1 COtU^IS^-iicOf^Sffl^ffi^-r^. ANDIeISS6 0 3 
tl< AN-D0K6 0 2 <DtB*«<»v WIBift^— KflM». 
S 3 o 1 a*J:»^^->MS3 0 1 b©S$K« 
^©fig!*fi£X$'>A'lW>;^-:5'2 5 6tCtB^J-r 
«. X^WH^^-^2 5 611 A^j(s^ 

"L" l/^TSSiWU "H" U-^PTft-Si^ 

[0 0 9 5] -?tsi1o-£>. WW -I* $> 2 5 6 

m\tX5> >rt-< -1 >it>r-5> 2 5 6!it/SfiLT^nK. 

[0 0 9 6] ^Nf^cfcLN'^lh^pCDX^-^^— 

^i 7 1 wiw«*a¥iHKBiwr*. *mmMm<Dz.>i? 

* ^ - ^ ^ S:IE^[6] ir mm L TX > -/ > Sr^K) $ 

fc'^Tti. x>v7><D[HiS7'Ji7v'3>©ffliStCJ;o 

tf-C£ts.l,\ -e-d-T. 01 4(cPUTUif«LfeJ;5{c, 
*MfP±B#fc«. 7K®-te>-tf-l 5 5ffltH^l:^i;T^ 
bfeigte^lfcltX-^^^-^ 1 7 1 ^iS»te$-ti--5J; 

•5icufe. cniCctoT. -B&±m<Dnt&WMizi,t. 

[0 0 9 7] Ell 7H X^ — f*—? 1 7 1 W 

2? 7 > ^ JSffid t mm h >v v o * o ±jemi $a a a p$ 
t. $y>9nm&mtf&.Wi±tt£kc/T<D^m4: 5 0 

^~6 3 0|g©ffilffl^*0fim±5E.^O/T(D^ftfr9 0 

s~2 7 os©^ia (igft^iBH) -c\tmm h^^it^ 

)£ffi±5E^C/T<D^iMr9 0g~4 5 OS 
iBg±^C/T»^M 1 8 OSTIi^iSh^^^^i; 
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[0 0 9 8] *£T. *Hffi^T«, 79-9^-9 
1 7 1 &?7>>7>>\>y h 1 2cDiS*te-*^-#l&L/c:J^ 
n » H||3®.ftiSMH,"S.5..5.^i7. ->„^.3..h-.^2-^*f$it1:.«) 

<J;^.»S £ ©tflW$.ig&*fee b Jfc. - © «t 5 K 9 5 > * -> 
t7 h 1 2*fimKf«ffl*Ti»e$-B-. ■?■©<£«*> 6 X 
9-9^—9 1 7 1 *iEte&r^fcW»$-&ntf. *Slf> 

*ah^"CBE*±jE/Sc/T*ttA*-e-*z:<t*«-e# 

[0 0 9 9] X>S7>«:f|(il:3-frfcl*. EEtt 

±?E.SC/T>fi(g (jfi(E36r|fiI«-pttffi»±JEj«C/TA^ 
6#HiJ^l 4 0S*-C©*BH) IC tt £ 5 

irh5Ej6C/T©#j|tnftl 4 0*^£tfjfeffillffif&ffl© 
-3*-D#*Ji5E^O/.T©#W9 oaSTi^ 

-^171 *is»«*i^Kft»-r«. 
[oioo] »c. EEMJ^EjdiLCL^^^^EayLbSA 

R£gy^&e£jfcfcua\ 

To 1 0 1 ] m f 8 tt, 7,9— 9^-9 1 7 1 <nmt&i 

»cttaMEWHHTy (#) . mmzitTkWL&^ti'enTjk 
-to m<pmm3.x9-9*-i v?-2 5 8\z&2>t&mmiz 
mmznzmrfi <j&ip*m> Tyi^u &m\txa 
v h;u-fe>-y-fe>-y-2 5 7 <r>\hti^'hii\z^mm^^i 
&LTx.>is>&m!£m2i*z>mzmm2nz>mf® cm 

2B*|B!) Ty2^t. £tt £?g 1 (SRg&imfS 2 P$fSi 

7>?i>t7h*'3 6 O^Mtef ^©ICST^^f^Srit 
WUTftfcUT^*. &*3> ^^©X*-*^-* 1 
7 KDlHlte3S*3<i;tX|5ieh;i'i'ti, ffiH8±?E£C/T<£> 

[0 10 2] ^l^rp1<t^2P$r«U<!:^S^:-pTU^© 

h^-fe>-y-fe>+>-2 5 7©tH;ft£fc£l;:fgitt£fe 
£&&LTX>^>£|ij^®j$t!-3*§^ e fcD : k. X*- 

^7.^ <y^2 5 %[z£.r>x*am!&Wi-tz>®e;v>j5t)mm 

LTt^£ (Tyl>Ty2) „ 

[0103] t£&, m 2 mmztttzm 1 ^©itia, 

X > 5? > J*a*a*«K < 3 13 <fc\ 9S0[alig7Ui'y 



T0C7u^->3 >*«/jN3</«tn«. aasftTii*^ 
m\z£z>97>9~>*y b 1 2 (DmmmzTzgtt&mtf 

[0 10 4] 'A\Z. X.>isy®±tff<D79-9 : t—9 1 
7 l<nmV£V>tztb<Dffii&$rWm-?Z>. 1111 X^ — ^ 
^E— * 1 7 l©IEa»lEI3i&TaS. 01ttDT, f^lt 
m9y>9ftmW8ll 0 0 0teNe-fe>+)-l 5 3<D&tB 
«^lC»tJt»TX>^>*tffjh(t*iJWSn*<!:. X^- 
*'JU~ 162 («T. ru^-RyAj 
XC-r^xhtfctC, ig&'J 1 6 2 a (t/.T. r ij U 
-RyBj <tH-5) ^^-^fC-r-g),, d©U U-«J«M*<1 
tt. SI 4lCPLTUS0JL.rcJ;5{C>"Ji7->3 >^tb¥ 
at UT©7K®ir>-y- 1 5 5 ©*»ttlB»*»C»rJl»T 
ft?£;*n&ll#fflTy 1 *fcttl*|BITy 2ft'Wfii«!Sn 
4. X9-r9-V U-mWM4 0.0 \Z\X79—-97 

■i v^2 5 8*5<ttKX h'^yx-f ->^2 5 9^?©:t> • 

[0105] — 7j> X^ — ^^E— 9 171 taU l/-Ry 
B»?gl OKRy b 1 $^LTU U — R yAfflS.SR 
y atr«^^nT^4<t*»C. U U~ Ry B©!f£2CD^ 
,«y b 2 43«fctfJ£*xR£tf-L.TU U-RyA©MR 
y a icUg^nT^S. iJl/-RyA©i,«RyaOi 
SSiaAy^'J 1 6 8CD^77.5S^lC^i|gg$n. 
/ty^'J 1 6 8©V-<*XJK^ttmBiSl©»jfllRy b 
1 ©?&BJ (NO <M43«fctfR y b 2 (NO) fliJlc&«&«* Jl 

[0 10 6] ^GDtflfi&fC&UT, Uk-RyA*tt> 
T. U U— Ry B*^7©«-&(a. 79—9^—9 1 7 
1 Idfa^EPR RTjftlC^rtWlT^-:? 1 7 1 tti^fe 

r-5o -r^c*)*.. x>v'>*?f?±L^^. x>^>i^*n 

TKffilCttJ&UfcBSFBlTy 1 *fctt«HBJT y 2 
^tr^7>^vr 7 h 1 2ta^-r-5o -77. iJU-R 
yAW>T, U l/-Ry B^>©^^fa. ^ 1 
^20MRybl, Ry b 2 A«HjRtttS*#«tcW 
&A<S>*U X^-^^E-^l 7 1 (C(a^EPRF73[6jlClt 
BttA^tlTX^-^^E-^ 1 7 1 iaiE$5T£>. 'J U—R 
y Af)^7<DiL^\t79-9^:—9 I 7 1 (C^tg^n 
T. 97>9 ->t7 h 1 2»40teLttl>. 
[0107] 7,9^~9^:— 9 1 7 1 ta. 

mte'MftiitiZtzlsb b)l9\tm£ffi<D V)19<D \/2U 

'J U- -« jfitfiM© @ WTffiJn R $ril UT«S6*»»tn.& 
aft, IE<E©«^«fcO*fl([*«IWIRSns©T. ifiteB*ttiE 

"r-CICttfWSttHtAoTt^T. 9 5>91fiEM 



tt, ^5>^tt£E«±JEj*C/T^SiEC*rtllCia»L 
TIM:**. 

[0 10 8] «lf^T, ±IB*J»S:01 9<D7U—^* — 
^yf 2 5 9 3^*>»c«:ntfi&»«W«l3&<BB*&*n*. * 

x>y>»»*aflE*ttttrr«. 7fyys2Tii & 

■■UlLfc(IME*«lc#lW«JK(E«HIIJTy 1 «MB7—.:/ 
)V (H18#H8) ^6K*ffl-r. Xf7yS3T^Ul/ 

JST**:*)©*^ 7T 1 £X:*- }>£tt-3o CcD£#, 
'Jl/-RyBlit7-C*«©T, ^7>^'>t7hl2 

[0 10 9] ^f7^S4Tll ^TTlWlTy 

y^SS^Jltr. Xf7^S5T1i'J^RyB^> 

f 2 5 8^*^^S*^4HlWr$*l, XJEWftfXjr- h7 
^7f2 5 8*»tt, - C0*J»f ^^TXf7 

[0 110] X^y^S 7WJ U-RyA^r^-^tC 
U XT7?S8TliHVTp^^-h$t§o X 
T7^S 9TS*-fVTp©fi^U l/-RyB©Mft 

t lrt*S»bfc&&«;*5^.y:/S 1 OT'U U — R y B £: 
*7lZ~tZ> 0 Xfy^S 1 ltlW^f 7Tpt'Jty h 

[oiii] jfi»ffl»*<i»:bntf , AonmaMftfUM 
n Ut7-/s i 3) % ftmmw ufy^s i 4) , 

WBHfffW* (Xt7^S 15), ;&J:tf:/tf-IMP (X 
f7^S 1 6) »3W»OfiStlT*PIttj6ff*l*W-*. 

[0 112] jfclc. x>^>ffih«li©aa€:KW*' 
-So m2 O07D- y-fr— MC^HT, Xf7^S2 1 
-Ctt#ffl-fc>-tf 1 5 5©ttl*«C<fcOX>^>»igi*ffiffi 

sma-rs. 7f77s22tn *mLfcWE*»K 

WJtf «iB(EWWHTy 2 ftHMBr— ^JU (B18#M) 
^6tt*tUT. 7f^7 r S2 3TliUU-RyASt> 
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<VT2£X^-h£t!:£o iJI/-RyBU 

[0 113] Xf7^S2 4TH VT2**P#R3T 
y 2K»L&^5rt>*«»rU C©«W*«#JE«i:6W^ 
T7^S 2 5lCittf, Xf7^S2 5Tll ^^7T2 
^^UTC-r^o Xr7yS2 6m Ul/-RyAS 
^tCf^o Ul/-RyAsl«*7l:3CcftH 7*9 — ?=E 

[0 114] X^^yS 2 7t^X>y>»ftM 
fiU&*^5*\ ^S0^^-^7f 2 5 8*^> 
T\ *OXh7^7f2 5 9*t*>ft6tfX>y> 
*ft«i*fl=**riEa:"r*. X>^>J6»*fl=*trtAU/!:a:6 
te'X^y^S 2 8lCii^U l/-RyBS*>l:T5. 
U 1/-Ry &&*>\ZtZ>^ii\Z&K). Wfc&mffi&U 
■Sns, Xf7/S 2 9t^^7Tp^?.- K^it 
Xf 7^S 3 OTtt^VTp WJ l/-Ry B 

©«5j»«fli©fcd6(Z)^fH 1 1 AmmLtzfr&fr&mm-? 

Z> 0 ftfflt li«ILfcft6BXf^yS3 1W7 
TpSrUiryhU Xf7yS3 2T1iUl/-RyA^ 
t>m 0 rtl^ct0^7^>^ v-^^ h 1 2 HEMES 
fPf?i&T<&o Xf7^S2 8TUl/"RyB^>l:&o 
T^4®T, i^>^ y t 7 h 1 2(7)[eie^f^tiiEg^ 
faT&^o Xt7^S 3 3T , ttX>^>*^»$n&^ 
*«2pJSiJ S fu x > v > ftfteM Shfcft6ltof7^ 
S 7 (0 19) izmtSo 

[0115] Xf7^S 3 3 O^OW 
9^>9>^^ h 1 2 *iateLT43^fc{Cfc*^to6 
t\ *<0«<OiEte»f^tc«toTx>^>3&«f6«iL^o 
fcS'&teX-T^^S 3 4tU l/-RyA^7CLT- 
IX^-^^1 7 1 £#lt2i^ ^ecOfc*, X^ 
7^S3 5TUU-RyBS*7l:t5. Xf77 r S3 
6Ttt'JI/-RyA^t>i:L, £<B*>ttffi£PSPAT 
y 1 ^t«l«F-rSfc«6cO^-f 7T 1 £X*- 

So 

[0116] Xt7^S 3 7TH MVT 1 jWSWJT 

y i izmisrzfr&frzmmL. 

T7^S 3 8ICjgtTo X5^iy 3 8 T'te'J l/-RyB 

^<7Tl^^U7l:t^o 7f7yS3 9TH X> 
y Lfc**5a>**UI» L . X > ^ L 
6BXf7^S HzMtSo 
[0 117] X*-*^-* 

&ftm{±LW&£<D&miz&2>fr{zfrfrt>*>-r* u%\z^ 

[0 1 1 8] **M#8Blw*5^THU ?7>^->t7h 

i 2oftfi&s7y?'>3 >€r«*ra/t5>-^<t 
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[0 119] 

t*. ^7>?->t7 h£i£te$trr#ikSthfc<!:£©i7 

[0 12 0] x>^>owi*-fric*i;Ta»«*iiii*« 

fete, SSSiS* , xr©«rlHI«*fi«ian»«W-lf*:<. >2i£l$ 
[0K©f8iitifcitt9§] 

[0 1 ] *9^®-£JK&tt£ft^«ttM£B<Z>Bfl! 

[02] **w*afflu&x>5?>tt»i6«^«p*s 

tl 5 X ^ - 9 U S ftxfi* ©£#ffi!Jffl HIT * s . 

[13] x*-*se»xn*©m-»«iaDa>¥fl6B 

Tifc-S. 

[04] *JStttti£IK<0|RS«^-rfllAB-T7««. 
[0 5] 0 2tC^bfcX>v 5 >©A-AMlcrat?fe»r 

ffi0-e&&. 

[0 6 ] x>s?>o->u Ywaxnmwmwm 



[0 7] g«i^jgSaw®aftfl!j»rffi0-C*-5. 
[0 8 ] SMXa&B®fttMIKiBH'?&-&. 
[0 9] ^;MllRMt«tKBH-cft«. 
[010] ^7>^-tr>-y-«geBS:*-rfiiJ®8frffi0T 

[011] ^7>d?-tr>-y-©ffiB$^-riEB8ff®0T 

[012] *3BMW-*«»!«T**J6«i«til:IW»-> 

[013] £M»S«(D«llfiSSl/fc'/D5;i»B (t 

[014] ±M«S«©««S*Lfc:7Dy*ia (•€■ 
©2) 

[015] ±«WW»a©±K«i^«r-IE*i: LIS L 

fc0-c-*a. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the .word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to suitable engine starting system to make effect 

of load torque small at the time of starting, and raise startability about engine starting system. 

[0002] 

[Description of the Prior Art] If an engine will stop automatically if a car is stopped, a throttle grip is 
operated from a idle state and start is directed from consideration of an environment or a viewpoint of 
energy saving in order to hold down the exhaust gas and fuel consumption at the time of an idling 
especially, the engine shutdown starting control unit which restarts an engine automatically and is made 
to depart from a car is known (JP,63-75323,A). 

[0003] On the other hand, in order to make small effect of the load torque at the time of starting, after 
reversing a starter motor (starter), the engine starting system it was made to make the engine hand of cut 
(the normal rotation direction) of normal rotate a starter is once known (JP,7-71350,A). In this starting 
system, by raising rotational speed in the range which reduced frictional resistance by the inversion of a 
predetermined angle of rotation or predetermined time, and reduced this frictional resistance, the load in 
a compression stroke is conquered and startability is raised. 
[0004] 

[Problem(s) to be Solved by the Invention] There is the following trouble in the above-mentioned engine 
starting system which controls the hand of cut of a starter to make it rotate normally once it reverses a 
crankshaft. The rotation friction of engines, such as the viscosity of an engine oil, i.e., the drag force to 
engine rotations, differs in the time of the engine having got cold, and the time of warming up being 
carried out. However, in the above-mentioned engine starting system, since he is trying to reverse a 
predetermined include angle or a predetermined time crankshaft, angle of rotation by the inversion of 
fixed time amount changes with magnitude of the above-mentioned friction. That is, before carrying out 
predetermined include-angle rotation, predetermined time may pass, and since the effectiveness by 
inversion is small at this time, it may be unable to start to fitness. 

[0005] On the other hand, if inversion time amount is fitted to a condition when the engine has got cold 
in order to cancel the above-mentioned fault, when pre-heating is carried out, since [ being long ] a time 
amount inversion will be carried out, the trouble that starting takes time amount will arise unnecessarily. 

[0006] This invention solves the trouble of the above-mentioned conventional technique, makes engine 
starting a positive thing, and aims at offering the engine starting system which can shorten the time 
amount to start. 
[0007] 

[Means for Solving the Problem] The above-mentioned purpose is the degree of this invention. (1) - (6) 
It is attained by the description. 

(1) It is the point set up so that said inversion time amount is long according to engine rotation friction 
when this rotation friction is large, and it may become short in the engine starting system which makes it 
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rotate normally and starts an engine after a schedule carries out the inversion time amount inversion of 
the crankshaft, when rotation friction is small. 

(2) It is the point of representing said rotation friction with engine temperature, it being short in said 
inversion time amount when engine temperature is high, and setting up said inversion time amount for a 
long time when engine temperature is low. 

(3) The point that said inversion time amount is set up beyond the time amount taken for a crankshaft to 
rotate between a compression top dead center and an exhaust air top dead center at the time of the 
engine rotation friction of a schedule. 

(4) The point that stop an engine when a car stops, and provide the engine shutdown starting control 
means which the start actuation by the operator is answered [ control means ] and makes an engine 
restart, and said inversion time amount at the time of restart of this engine is set up shorter than the 
inversion time amount at the time of the first engine starting. 

(5) The point set up so that the ratio of said inversion time amount at the time of the first engine starting 
to said inversion time amount at the time of restart may become so large that said rotation friction 
becomes small. 

(6) The rotational speed and running torque at the time of the inversion of said crankshaft are a point set 
up smaller than torque required for riding past of a compression top dead center. 

Above (1) - (6) According to the description, when making it rotate normally once reversing a 
crankshaft, and starting an engine, a clan shaft is reversed according to the inversion time amount 
beforehand set up according to engine rotation friction. Therefore, inversion time amount can be set up 
so that a location, i.e., a normal rotation starting position, may turn into a location which can overcome a 
compression top dead center with small torque at the time of normal rotation whenever [ crank angle / 
when making it reverse and stopping ]. 

[0008] Usually, since it is thought that the crankshaft has not stopped near [ where load torque is large ] 
the compression top dead center, it is (3). By setting up inversion time amount beyond the time amount 
taken for a crankshaft to rotate between top dead centers like the description, a crankshaft can be 
stopped between an exhaust air top dead center and the compression top dead center of this side. 
According to this invention person's etc. investigation, the riding-past torque of a compression top dead 
center is a small field, and this location can ensure starting by rotating a crankshaft normally from here. 
[0009] Moreover, since it has completed warming up in making an engine stop automatically at the time 
of a car halt and making an engine restart by the start actuation by the operator, it is (4). In the 
description, inversion time amount is shortened compared with the time of the first starting, and starting 
in a short time is enabled. If rotation friction becomes small, since it will be thought here that a 
difference is lost in the amount of rotation of the crankshaft by inversion time amount in the time of 
early starting by which warming up is not carried out, and the restart after warming up, it is (5). Like the 
description, the difference of each inversion time amount is made small. 

[0010] Furthermore, (6) According to the description, since the rotational frequency and running torque 
of a motor at the time of an inversion are made small, a compression top dead center is not overcome at 
the time of an inversion. Therefore, even when a location is close to a compression top dead center, a 
crankshaft can be stopped ahead [ of this compression top dead center / normal rotation direction ], and 
normal rotation can be made to start from there whenever [ crank angle / at the time of inversion 
initiation ]. 
[0011] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail with reference to a 
drawing. Drawing 2 is the whole motor bicycle side elevation carrying the engine starting system which 
is 1 operation gestalt of this invention. In this drawing, it is connected through the floor section 4 with 
low car-body anterior part 2 and car-body posterior part 3, and the car-body frame which makes the 
frame of a car body consists of a down tube 6 and a Maine pipe 7 in general. A fuel tank and a RAGEJJI 
box (not shown [ both ]) are supported with the Maine pipe 7, and the sheet 8 is arranged in the upper 
part. A sheet 8 can serve as the lid of the RAGEJJI box established in the lower part, and since it is 
closing motion of a RAGEJJI box, it is supported rotatable by the hinge device which was prepared in 
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the anterior part FR and which is not illustrated. 

[0012] On the other hand, the steering head 5 is formed in the down tube 6, and front fork 12A is 
supported to revolve with the car-body anterior part 2 by this steering head 5. While handle 1 1 A is 
attached in the part prolonged in the upper part from front fork 12 A, front-wheel 13 A is supported to 
revolve at the tip of the part prolonged caudad. The upper part of handle 1 1 A is covered with the handle 
covering 33 which served as the gauge board. 

[0013] In the middle of the Maine pipe 7, the link member (hanger) 37 is supported to revolve free 
[ rotation ], and connection support of the rocking of the swing unit 17 is enabled to the Maine pipe 7 by 
this hanger 37. The four stroke cycle engine 200 of a single cylinder is carried in the anterior part at the 
swing unit 17. It applies to back from an engine 200, the belt type nonstep variable speed gear 35 is 
constituted, and the moderation device 38 is connected with this nonstep variable speed gear 35 through 
the centrifugal-clutch device mentioned later. And the rear wheel 21 is supported to revolve by the 
moderation device 38. The rear shock absorber 22 is infixed between the upper limit of the moderation 
device 38, and the up flection of the Maine pipe 7. The inlet pipe 23 which extended from the cylinder 
head 32 of an engine 200 is connected to the anterior part of the swing unit 17, and the air cleaner 25 
connected with the carburetor 24 and this carburetor 24 is further arranged in it by the inlet pipe 23. 
[0014] The end face of the kick arm 28 fixes at the kick shaft 27 projected from the transmission case 
covering 36 of the belt type nonstep variable speed gear 35, and the kick pedal 29 is formed at the tip of 
the kick arm 28. The grandstand 26 is pivoted in the pivot 1 8 prepared in the lower part of the swing 
unit case 31, and this grandstand 26 is stood on the occasion of parking (the chain line illustrates). 
[0015] Drawing 3 is the top view of the circumference of the instrument panel of said motor bicycle, and 
the standby indicator 256 and the dc-battery indicator 276 are formed with the speedometer 193 in the 
instrument panel 192 of the handle covering 33. It warns an operator of the standby indicator 256 being 
in the condition that an engine starts immediately and it can depart if it blinks at the time of the engine 
shutdown under halt starting control of an engine and a throttle is opened so that it may explain in fUll 
detail behind. If battery voltage falls, the light will be switched on, and the dc-battery indicator 276 
warns an operator of the lack of charge of a dc-battery. 

[0016] The starting switch 258 for starting the idle switch 253 and starter motor (starter) for permitting 
or restricting an idling is formed in the handle covering 33. The throttle grip 194 and the brake lever 195 
are formed in the right end section of a handle 1 1. In addition, although the root part of a throttle grip on 
either side is equipped with the horn switch or the blinker switch like the conventional two-wheel 
barrow, illustration is omitted here. 

[0017] Next, the configuration of the taking-a-seat switch arranged near the hinge region and hinge 
region for opening and closing a sheet 8 is explained. Drawing 4 is the mimetic diagram showing the 
structure of the hinge region for closing motion of a sheet 8. In this drawing, the sheet 8 which serves as 
the lid of RAGEJJI box 9a is formed in the direction of an arrow head A free [ closing motion ] to this 
RAGEJJI box 9a. In order to enable closing motion of a sheet 8, the link member 100 which can be 
freely rocked centering on the hinge shaft 102 and the hinge shaft 102 is formed in the RAGEJJI box 9. 
On the other hand, the edge of the opposite side is combined free [ rotation ] by the side combined with 
the other end 102 of the link member 100, i.e., a hinge shaft, to the 2nd hinge shaft 110 prepared in 
frame 8a of a sheet 8. Therefore, a sheet 8 is rockable also in the direction of an arrow head B centering 
on the 2nd hinge shaft 1 10 while being able to rock it in the direction of an arrow head A centering on 
the hinge shaft 102. 

[0018] The spring 103 is infixed between the link member 100 and said frame 8a, and the sheet 8 is 
clockwise energized among drawing centering on the 2nd hinge shaft 110. furthermore — between the 
link member 100 and said frame 8a - the taking-a-seat switch 254 - preparing — when an operator sits 
down and frame 8a carries out specified quantity rotation a core [ the 2nd hinge shaft 1 10 ] at the 
counterclockwise rotation in drawing, ON actuation is carried out and a taking-a-seat condition is 
detected. 

[0019] Then, said engine 200 is explained to a detail. Drawing 5 is the sectional view of starting-cum- 
the power plant connected with an engine crankshaft, and is a sectional view in the A-A location in 
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drawing 2 . In drawing 5 , the crankshaft 12 supported by the swing unit case 31 equipped with the 
hanger 37 held at said Maine pipe 7 free [ rotation ] by main bearing 10 and 1 1 is formed, and the 
connecting rod 14 is connected with this crankshaft 12 through the crank pin 13. The inner rotor 15 of 
starting-cum-a power plant is formed in the end section of the crankshaft 12 jutted out from the crank 
case 9. 

[0020] The inner rotor 15 has the permanent magnet 19 attached in the peripheral face of the rotor boss 
16 and the rotor boss 16. A permanent magnet 19 is for example, a neodium iron boron system, and is 
prepared in six places by the equiangular distance centering on the crankshaft 12. The rotor boss 16 has 
fitted into the tip taper section of a crankshaft 12 in the core. The flange material 39 is arranged at the 
rotor boss's 16 end (it is the edge of the opposite side in a crankshaft 12), and the rotor boss 16 is being 
fixed to the crankshaft 12 with the bolt 20 with this flange material 39. 

[0021] The minor diameter body 40 projected to said flange material 39 side is formed in the rotor boss 
16, and the brush holder 41 is prepared for him free [ sliding ] to this body 40 at the periphery of a body 
40. The brush holder 41 is energized in said flange material 39 directions with the compression coil 
spring 42. The brush 44 energized with the compression coil spring 43 is formed in the brush holder 41. 
The other end is connected with the plate 46 of a centrifugal spark advancer (it mentions later for 
details), while the connection pin 45 prolonged in the medial axis of a crankshaft 12 and parallel has 
penetrated to the rotor boss 16 and the end is joined with said brush holder 41 . 

[0022] The stator core 48 of the outer stator 47 arranged in the periphery of the inner rotor 15 is being 
fixed to the swing unit case 31 with the bolt 49. The magneto coil 50 and the starting coil 51 are wound 
around York 48a of this stator core 48, and body 48b which extended from the stator core 48 has 
covered said brush holder 41 to it. The commutator holder 52 is connected with the edge of body 48b, 
and the commutator segment 53 is being fixed to this commutator holder 52 so that it may slide with 
said brush 44. That is, the commutator segment 53 is arranged in the brush 44 energized with said 
compression coil spring 43, and the location which counters. 

[0023] In addition, although only one brush 44 is shown by drawing 5 , that of required-number 
************** i s na tural to the hand of cut of not only one piece but this inner rotor 15. The number 
of a brush and a commutator segment and an example of a configuration are indicated by the prior (JP,9- 
215292,A) specification by these people. Moreover, when a brush holder 41 is deflected by the 
crankshaft 12 side by the below-mentioned centrifugal spark advancer, the stroke of a brush 44 is 
restricted to the specified quantity so that a brush 44 may separate from a commutator segment 53. 
Between a brush holder 41 and a brush 44, the stop means which is not illustrated is established for a 
stroke limit. 

[0024] The centrifugal spark advancer 54 which switches automatically starting mode and generation- 
of-electrical-energy mode is formed in said rotor boss's 16 edge, i.e., the fitting section with crankshaft 
12, side. The centrifugal spark advancer 54 contains said plate 46 and the roller 55 as a centrifugal- 
spark-advancer wait for deflecting this plate 46 in the direction of a medial axis of a crankshaft 12. 
Although what prepared resin covering in the metal heart is desirable as for a roller 55, the thing which 
does not prepare resin covering, or the whole may be formed by resin. The pocket 56 which holds said 
roller 55 is formed in the rotor boss 16, and this pocket 45 has accomplished the taper-like cross section 
which became narrower in the outer stator 47 side like illustration. 

[0025] The radiator fan 57 is attached in said flange material 39, this radiator fan 57 is countered, and 
the radiator 58 is formed. Moreover, on the crankshaft 12, the sprocket 59 is being fixed between the 
inner rotor 1 5 and main bearing 1 1 , and the chain 60 for obtaining the power for driving a cam shaft 
(referring to drawing 6 ) from a crankshaft 12 to this sprocket 59 is hung. In addition, the sprocket 59 is 
formed in one with the gear 61 for transmitting power to the pump made to circulate through lubrication 
oil. A gear 61 transmits power to the gear fixed to the driving shaft of a trochoid pump mentioned later. 
[0026] In the above-mentioned configuration, if a starting switch is pushed and an electrical potential 
difference is impressed to a commutator segment 53 with a dc-battery (not shown), a current will flow to 
a starting coil 51 through a brush 44, and the inner rotor 15 will rotate. Consequently, the crankshaft 12 
combined with the inner rotor 15 is rotated, and an engine 200 starts. If the engine speed of an engine 
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200 increases, the centrifugal-spark-advancer wait 55 will receive a centrifugal force, and will reach the 
location which moved in the rotor boss's 16 direction of a periphery within the pocket 56, and was 
shown with the chain line in drawing. 

[0027] If the centrifugal-spark-advancer wait 55 moves, it will deflect, as the chain line also showed the 
connection pin 45 which is engaging with the plate 46 and the plate 46. Since the other end of this 
connection pin 45 is engaging with the brush holder 41, a brush holder 41 is deflected similarly. Since 
the stroke of a brush 44 is restricted as mentioned above, if a brush holder 41 deflects greatly rather than 
this stroke, the contact to a brush 44 and a commutator segment 53 will be severed. After a brush 44 
separates from a commutator segment 53, a crankshaft 12 rotates by the engine drive, consequently it 
generates electricity with a magneto coil 51, and a current is supplied to a dc-battery. 
[0028] Then, the structure of the head circumference of an engine 200 is explained. Drawing 6 is the 
engine side-face sectional view of the head circumference. The piston 63 arranged in the cylinder 62 is 
connected with the small end side of a connecting rod 14 through the piston pin 64. The ignition plug 65 
is screwed on the cylinder head 32, and the polar zone has attended the combustion chamber formed 
between the head of a piston 63, and the cylinder head 32. The surroundings of a cylinder 62 are 
surrounded with the water j acket 66 . 

[0029] The cam shaft 69 supported by bearing 67 and 68 free [ rotation ] is formed in the upper part of 
said cylinder 62 in the cylinder head 32. The attachment 70 has fitted into a cam shaft 69, and the cam 
sprocket 72 is being fixed to this attachment 70 with the bolt 71 . The chain 60 is hung on the cam 
sprocket 72. With this chain 60, rotation, i.e., rotation of a crankshaft 12, of said sprocket 59 (refer to 
drawing 5 ) is transmitted to a cam shaft 69. 

[0030] The rocker arm 73 is formed in the upper part of a cam shaft 69, and this rocker arm 73 is rocked 
according to the cam configuration of a cam shaft 69 with rotation of a cam shaft 69. The cam 
configuration of a cam shaft 69 is determined that an inlet valve 95 and an exhaust valve 96 are opened 
and closed according to the predetermined stroke of a four stroke cycle engine. An inlet pipe 23 is 
opened and closed by the inlet valve 95, and an exhaust pipe 97 is opened and closed with an exhaust 
valve 96. 

[003 1] Although the exhaust cam and the air inlet cam are formed in the cam shaft 69 in one, these cams 
are adjoined and the decompression-device cam 98 currently engaged only in the inversion direction to a 
cam shaft 69 is formed. The decompression-device cam 98 is rotated in the location which followed 
rotation of a cam shaft 69 at the time of the inversion of a cam shaft 69, and was projected rather than 
the periphery configuration of an exhaust cam. 

[0032] Therefore, it can change into the condition of having carried out the lift of the exhaust valve 96 
slightly at the time of normal rotation of a cam shaft 69, and the load in an engine pressing operation can 
be mitigated. Since torque when putting a crankshaft into operation can be made small by this, a thing 
small as a starter of a four stroke cycle engine can be used. Consequently, there is an advantage that the 
circumference of a crank is made to a compact and the angle of bank can be enlarged. In addition, when 
a cam rotates normally for a while, the appearance of the decompression-device cam 98 returns in the 
periphery configuration of an exhaust cam. 

[0033] The pump house 76 surrounded by the water pump base 74 and the water pump housing 75 is 
formed in the cylinder head 32. In the pump house 76, the pump shaft 78 which has an impeller 77 is 
arranged. Fitting of the pump shaft 78 is carried out to the edge of a cam shaft 69, and it is held free 
[ rotation ] by bearing 79. The driving force of the pump shaft 78 is obtained by the pin 80 which 
engages with the core of the cam sprocket 72. 

[0034] The air lead valve 94 is formed in the cylinder-head cover 81. When negative pressure arises in 
an exhaust pipe 97, this air lead valve 94 inhales air, and improves emission. In addition, each 
explanation is omitted although the seal member is prepared in here and there [ of a pump house 76 / 
surrounding ]. 

[0035] Then, the automatic transmission which changes gears and transmits rotation of an engine 200 to 
a rear wheel is explained. Drawing 7 and drawing 8 are the sectional views of an engine automatic- 
transmission part, drawing 7 is a driving side and drawing 8 is a follower side, respectively. In drawing 
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7 , the pulley 83 for rolling V belt 82 almost is formed in the edge of the opposite side with the side in 
which the inner rotor 15 of starting-cum-said power plant on a crankshaft 12 was formed. A pulley 83 
consists of piece of movable pulley 83b which can slide on shaft orientations freely to piece of fast 
pulley 83a and the crankshaft 12 with which the motion of a hand of cut and shaft orientations was fixed 
to the crankshaft 12. The holder plate 84 is attached in the field which does not contact the tooth back 82 
of piece of movable pulley 83b, i.e., a V belt. The motion is regulated by the both sides of a hand of cut 
and shaft orientations to the crankshaft 12, and the holder plate 84 rotates by one. The dead air space 
surrounded by the holder plate 84 and piece of movable pulley 83b forms the pocket which holds the 
roller 85 as a centrifugal-spark-advancer wait. 

[0036] On the other hand, the clutch device which connects power with a rear wheel 21 is constituted as 
follows. In drawing 8 , the main shaft 125 of a clutch is supported by the bearing 129 by which fitting 
was carried out to the bearing 127 by which fitting was carried out to the case 126, and a gearbox 128. 
This main shaft 125 is attained to bearing 130, it depends 131, and piece of fast pulley 132a of a pulley 
132 is supported. The cup-like clutch plate 134 is being fixed to the edge of a main shaft 125 with the 
nut 133. 

[0037] Piece of movable pulley 132b of a pulley 132 is prepared for the longitudinal direction of a main 
shaft 125 in the sleeve 135 of said piece of fast pulley 132a, enabling free sliding. Piece of movable 
pulley 132b is engaging with the disk 136 so that it can rotate in one around a main shaft 125. Between a 
disk 136 and piece of movable pulley 132b, the compression coil spring 137 on which repulsive force 
acts is formed in the direction which extends the distance between both. Moreover, the shoe 1 39 
supported free [ rocking ] by the pin 138 is formed in the disk 136. A centrifugal force acts and a shoe 
139 is rocked in the direction of a periphery, when the rotational speed of a disk 136 increases, and it 
contacts the inner circumference of a clutch plate 134. In addition, when a disk 136 reaches a 
predetermined rotational speed, the spring 140 is formed so that a shoe 139 may contact a clutch plate 
134. 

[0038] The pinion 141 is being fixed to the main shaft 125, and this pinion 141 has geared on the gear 
143 fixed to the idle shaft 142. Furthermore, the pinion 144 fixed to the idle shaft 142 has geared on the 
gear 146 of a power shaft 145. A rear wheel 21 consists of tire 21b inserted in the perimeter of rim 21a 
and rim 21a, and rim 21b is being fixed to said power shaft 145. 

[0039] In the above-mentioned configuration, when an engine speed is min, a roller 85 is in the location 
shown as the continuous line of drawing 7 , and V belt 82 is almost wound around a part for the 
minimum diameter of a pulley 83. Piece of movable pulley 132b of a pulley 132 is deflected by the 
location of the continuous line of drawing 8 energized by the compression coil spring 137, and V belt 82 
is almost wound around the overall diameter part of a pulley 132. In this condition, since it is rotated at 
the minimum engine speed, the centrifugal force which joins a disk 136 is min, and since the shoe 139 is 
drawn in the inner direction with the spring 140, the main shaft 125 of a centrifugal clutch does not 
contact a clutch plate 134. That is, rotation of an engine is not transmitted to a main shaft 125, and a 
wheel 21 is not rotated. 

[0040] On the other hand, when an engine speed is large, a roller 85 deflects in the direction of a 
periphery with a centrifugal force. It is the location of the roller 85 in case the location shown with the 
chain line of drawing 7 is maximum engine speed. If a roller 85 deflects in the direction of a periphery, 
since it will be pushed aside by movable pulley 83b at the fast pulley 83a side, V belt 82 moves to the 
overall diameter approach of a pulley 83. If it does so, in a centrifugal -clutch side, a compression coil 
spring 137 will be overcome, piece of movable pulley 132b will deflect, and V belt 82 will move to the 
diameter approach of min of a pulley 132. Therefore, the centrifugal force which joins a disk 136 
increases, and a shoe 139 overcomes a spring 140, is jutted out over the method of outside, and contacts 
a clutch plate 134. Consequently, rotation of an engine is transmitted to a main shaft 125, and power 
gets across to a wheel 21 through a gear train. In this way, according to an engine engine speed, V belt 
82 to the pulley 83 by the side of a crankshaft 12 and the pulley 132 by the side of a centrifugal clutch 
winds, the diameter of credit changes, and a gear change operation is achieved. 

[0041] As mentioned above, although it can energize to a starting coil 51 at the time of engine starting 
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and an engine can be energized, with this operation gestalt, the kick-starting equipment which puts an 
engine 200 into operation by step actuation is used together. Furthermore with reference to drawing 7 , 
kick-starting equipment is explained. The follower locking-dog gear 86 for kick starting is being fixed to 
the tooth back of said fast pulley 83a. On the other hand, the support shaft 88 which has a helical gear 87 
is supported free [ rotation ] at the covering 36 side. The cap 89 is being fixed to the edge of the support 
shaft 88, and the drive locking-dog gear 90 which gears with said follower locking-dog gear 86 is 
formed in the end face of this cap 89. 

[0042] Furthermore, it is supported free [ rotation of the kick shaft 27 ] to covering 36, and the sector 
helical gear 91 which gears with said helical gear 87 is welded to this kick shaft 27. The spline is formed 
in the part projected to the exterior from the edge 36 of the kick shaft 27, i.e., covering, and the spline 
prepared in the kick arm 28 (refer to drawing 8 ) engages with this spline. In addition, signs 92 and 93 
are return springs. 

[0043] In the above-mentioned configuration, if a kick pedal 29 is broken in, a return spring 93 will be 
overcome and the kick shaft 27 and the sector helical gear 91 will rotate. When the sector helical gear 91 
rotates a helical gear 88 and the sector helical gear 91 by treading in of a kick pedal, the mutual direction 
of torsion is set up so that the thrust which energizes the support shaft 87 to a pulley 83 side may arise. 
Therefore, if a kick pedal 29 is broken in, the support shaft 87 will deflect to a pulley 83 side, and the 
drive locking-dog gear 90 formed in the end face of cap 89 will gear with the follower locking-dog gear 
86. Consequently, a crankshaft 12 is rotated and starting of an engine 200 of it is attained. If an engine 
starts, treading in of a kick pedal 29 will be weakened, and if the sector helical gear 91 is reversed by 
return springs 92 and 93, engagement on the drive locking-dog gear 90 and the follower locking-dog 
gear 86 will be canceled. 

[0044] Next, the supply system of lubrication oil is explained with reference to drawing 9 . An oil feed 
zone is prepared in the lower part of a crank case 9. The duct 148 for introducing oil into an oil pan 
mechanism 147 is formed, and oil is inhaled by the trochoid pump 149 according to an arrow head Dl . 
A pressure is heightened, and the oil inhaled by the trochoid pump 149 is discharged by the duct 150, 
passes through a duct 150 according to arrow heads D2 and D3, and is breathed out in a crank case. 
[0045] Here, the gear 152 is combined with the pump shaft 151 of a trochoid pump 149, and the gear 61 
combined with the crankshaft 12 has geared on this gear 152 further. That is, a trochoid pump 149 is 
driven according to rotation of a crankshaft 12, and is circulating the oil for lubrication. 
[0046] As explained above, with this operation gestalt, the bearing 1 1 which supports a crankshaft 12 
was adjoined and the sprocket 59 for making a cam shaft 69 drive and the gear 61 for the drive for oil 
pumps were attached on the crankshaft 12. And the inner rotor 15 which contains a permanent magnet 
19 in the location which is not a long distance has been arranged from the location 1 1 close to these 
sprockets 59 or a gear 61, i.e., bearing. Bearing 11 was approached and the centrifugal-spark-advancer 
wait 55 of the centrifugal-spark-advancer style which switches starting and a generation of electrical 
energy automatically especially has been arranged. 

[0047] Next, arrangement of the sensor which outputs a crank pulse is explained. Drawing 10 is the 
side-face sectional view of the circumference of the crankshaft in which arrangement of the sensor 
(crank pulser) which emits a crank pulse is shown, aiid drawing 1 1 is this transverse-plane sectional 
view. In these drawings, a crank case consists of crank-case 99F and back crank-case 99R a front, and 
the crank pulser 153 is in the back crank-case 99R side, and it is prepared so that it may intersect 
perpendicularly with a crankshaft 12. And the edge 153a for detection counters the periphery edge of 
left crank 12L, and is arranged. Heights 154, i.e., the reluctor section, are formed in the periphery of said 
left crank 12L, it combines with this reluctor section 154 magnetically, and the crank pulser 153 outputs 
the detecting signal of a crank angle. 

[0048] Then, an engine shutdown starting system is explained. In this system, it has idling limit mode 
and idling authorization mode. Speaking concretely, an engine's stopping automatically, if a car is 
stopped in idling limit mode, if an accelerator is operated by the idle state, an engine will restart 
automatically and start of a car will be attained (henceforth "halt start mode"). Moreover, by those with 
two kind, and its one, an idling is temporarily permitted to idling authorization mode after the first 
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engine starting for the purpose of pre-heating operation at the time of engine starting etc. (henceforth 
"starting mode"). An idling is always permitted with an operator's intention (setup by the switch) other 
one (henceforth "idle switch mode"). 

[0049] Drawing 12 is the block diagram having shown the whole starting halt control- system 
configuration in an engine 200. In this drawing, starting-cum-the power plant 250 formed in a crankshaft 
12 and the same axle is constituted by the starter motor 171 and AC generator (ACG) 172, and the 
generated output by ACG172 is charged by the dc-battery 168 through the regulator rectifier 167. The 
regulator rectifier 167 controls the output voltage of starting-cum-the power plant 250 to 12V thru/or 
14.5 V. A dc-battery 168 supplies the load current to various kinds of common electronic autoparts 174 
and main control unit 160 grades through a main switch 173 while supplying a drive current to the 
starter motor 171, if the starter relay 162 flows. 

[0050] The Ne sensor 153 for detecting an engine speed Ne in a main control unit 160 (crank pulser), 
The idle switch 253 for permitting or restricting the idling of an engine 200 manually, The taking-a-seat 
switch 254 which will close a contact and will output "H" level if an operator sits down on a sheet, The 
speed sensor 255 which detects the vehicle speed, and the standby indicator 256 which blinks in halt 
start mode, The throttle sensor 257 which detects the throttle opening theta, and the starting switch 258 
which drives the starter motor 171 and puts an engine 200 into operation, The stop switch 259 which 
answers brakes operation and outputs "H" level, the dc-battery indicator 276 which will light up if the 
electrical potential difference of a dc-battery 168 becomes below a predetermined value (for example, 
10V), and warns an operator of the lack of charge, and the coolant temperature sensor 251 are 
connected. A coolant temperature sensor 251 can detect an engine circulating water temperature, and 
can judge engine standby based on this detection result. 

[0051] Furthermore, the ignition control equipment 161 which makes an ignition plug 65 light a main 
control unit 160 synchronizing with rotation of a crankshaft 12 (an ignition coil is included), The control 
terminal of the starter relay 162 which supplies power to the starter motor 171, the headlight which 
supplies power to a headlight 169 — the control terminal of relay 163, the control terminal of the vice- 
TATA relay 164 which supplies power to vice-TATA 165 with which the carburetor 166 was equipped, 
and the buzzer 175 that generates an alarm tone under predetermined conditions and demands cautions 
from an operator are connected. 

[0052] in addition, the electric supply control to a headlight 169 — a headlight — it is not limited to the 
ON or the off switch control by relay 163. for example, a headlight — the so-called chopping control to 
which a switching element is made intermittent by a predetermined period and duty ratio, and the 
applied voltage to a headlight 169 is reduced substantially is employable instead of replacing with relay 
163, adopting switching elements, such as FET, and turning OFF electric supply. 

[0053] Drawing 13 and drawing 14 are the block diagrams (the 1, its 2) having shown the configuration 
of a main control unit 160 functionally, and express that drawing 12 and a same sign are the same or an 
equivalent part. Moreover, the contents of control of the starter relay control section 400 mentioned 
later, the contents of control of the vice-TATA control section 900, the contents of control of the 
standby indicator control section 600, the contents of control of the ignition control section 700, the 
contents of control of the change-over section 300 of operation, the contents of control of the warning 
buzzer control section 800, and the contents of control of the charge control section 500 are indicated by 
the list at drawing 15 . 

[0054] When the condition of an idle switch 253, the conditions of a car, etc. are predetermined 
conditions, the change-over section 300 of drawing 13 of operation it switches to either "starting mode", 
"halt start mode" and "idle switch mode" — both It switches to either the 1st pattern (henceforth "the 1st 
pattern") of operation which forbids an idling for "halt start mode" entirely further, and the 2nd pattern 
(henceforth "the 2nd pattern") of operation which permits an idling exceptionally under predetermined 
conditions. The 2nd pattern is suitable as dc-battery riser prevention mode in which the dc-battery riser 
in the case of carrying out a long duration halt of the engine in the condition of having made the 
headlight 169 turning on is prevented. 

[0055] The condition signal of an idle switch 253 is inputted into the change-over signal output part 301 
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of the change-over section 300 of operation of operation. The condition signal of an idle switch 253 
shows "L" level by the OFF state (idling limit), and shows "H M level by the ON state (idling 
authorization). The vehicle speed continuation judging section 303 will output the signal of "H" level, if 
it has timer 303a and the vehicle speed more than whenever [ fixed-speed ] is beforehand detected 
beyond over a predetermined time in a speed sensor 255. 

[0056] The change-over signal output part 301 of operation will answer the ignition off signal S8021 
used as "H" level, if the output signal of an idle switch 253 and the vehicle speed continuation judging 
section 303 and an engine ignition OFF state continue beyond predetermined time (this operation gestalt 
3 minutes), and it outputs signal S301a for switching the mode of operation and the pattern of operation 
of a main control unit 160, S301b, and S301c. 

[0057] Drawing 1 6 is drawing having shown typically the switch conditions of the mode of operation by 
the change-over signal output part 301 of operation, and a pattern of operation, in the change-over signal 
output part 301 of operation, said main switch 173 is supplied, and a main control unit 160 is reset, or an 
idle switch 253 turns OFF - having (condition ** being materialized) — "starting mode" is started by 
mode-of-operation change-over section 301a. At this time, mode-of-operation change-over section 301a 
outputs mode-of-operation signal S301a of "L" level. 

[0058] furthermore, in this "starting mode", the vehicle speed more than whenever [ fixed-speed ] 
detects beyond over a predetermined time beforehand — having (condition ** being materialized) — a 
mode of operation is switched to "halt start mode" by mode-of-operation change-over section 301a from 
"starting mode." At this time, mode-of-operation signal S301 of mode-of-operation change-over section 
301a a changes from "L" level to "H" level. Immediately after shifting from the above "starting mode", 
"the 1st pattern" is started by of operation pattern change-over section 301b, and an idling is forbidden. 
At this time, of operation pattern signal S301of of operation pattern change-over section 301b b is set to 
"L" level. 

[0059] in "the 1 st pattern", it judges with ignition OFF continuing 3 minutes or more by the ignition 
OFF continuation judging section 802 ( drawing 13 ) explained in full detail behind — having (condition 
** being materialized) - the pattern of operation in "halt start mode" is switched to "the 2nd pattern" by 
of operation pattern change-over section 301b from "the 1st pattern." At this time, of operation pattern 
signal S301b outputted from of operation pattern change-over section 301b changes from "L" level to 
"H" level. 

[0060] Furthermore, if said condition ** is materialized in "the 2nd pattern", a pattern of operation will 
be switched to "the 1st pattern" by of operation pattern change-over section 301b from "the 2nd pattern." 
At this time, of operation pattern signal S301b of of operation pattern change-over section 301b changes 
from H" level to ""L" level. 

[0061] According to this invention person's etc. investigation, the waiting for a signal and the right-turn 
waiting within a crossing are 30 seconds thru/or about 2 minutes, and the stop exceeding this time 
amount has high possibility of being single-sided passing regulation, traffic congestion, etc. by the stop 
of those other than the waiting for a signal, or right-turn waiting, for example, road repairing. So, with 
this operation gestalt, while the headlight had been made to turn on during transit in "halt start mode", 
when it was forced, a stop, i.e., the engine shutdown, of long duration (this operation gestalt 3 minutes 
or more), a pattern of operation is switched to "the 2nd pattern" from "the 1st pattern", and the idling 
was permitted. Therefore, since an engine can be restarted and the stop at an idling condition will be 
attained if an operator throws in a starting switch 258, the dc-battery riser by continuing making a 
headlight 1 69 turn on for a long time can be prevented. 

[0062] the time of on the other hand a main switch being switched to ON from OFF — an idle switch — 
ON — it is (condition ** is materialized) — mode-of-operation signal S301c outputted from idle switch 
mode starting section 301c - "L" — it changes from level to "H" level, and "idle switch mode" is started. 
In addition, in "halt start mode", irrespective of the "1st pattern" and the "2nd pattern", if an idle switch 
253 is thrown in and condition ** is materialized, "idle switch mode" will be started. 
[0063] moreover, an idle switch 253 turns OFF in "idle switch mode" — having (condition ** being 
materialized) — mode-of-operation signal S301a outputted from mode-of-operation change-over section 
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301a is set to "L" level, and "starting mode" is started. 

[0064] if the output signal of the Ne sensor 153 is inputted into return and Ne judging section 306 at 
drawing 13 and an engine speed exceeds a schedule engine speed — the signal of "H" level — a headlight 
- it outputs to a control section 305. Once an engine speed exceeds a schedule engine speed, Ne judging 
section 306 will maintain the output on "H" level until a main switch 173 is intercepted, a headlight - a 
control section 305 — said — each — the output signal of mode-of-operation (pattern) signal S301a, 
S301b, S301C, and Ne judging section 306, and the output signal of the transit judging section 701 ~ 
being based - a headlight » the control terminal of relay 163 " - the control signal of H" level or "L" 
level is outputted. a headlight - a headlight 169 will be turned on if the signal of "H" level is inputted 
into relay 163. 

[0065] in addition, a headlight — the case where switching elements, such as FET, are adopted instead of 
relay 163 — a headlight, instead of outputting the control signal of "L" level, a control section 305 
outputs a predetermined period and the pulse signal of duty ratio, and carries out chopping control of the 
electric supply to a headlight 169. 

[0066] a headlight — a control section 305 always outputs an ON signal except "starting mode", as 
shown in drawing 1 5 . That is, in "starting mode", when the engine speed more than a predetermined 
setting engine speed (this operation gestalt 1500rpm) is detected by Ne judging section 306 or it is 
judged with the vehicle speed being larger than 0km by the transit judging section 701, an ON signal is 
outputted. 

[0067] in addition, a headlight - when adopting switching elements, such as FET, instead of relay 163, 
by the "1st pattern" in "halt start mode", discharge of a dc-battery can be suppressed to the minimum by 
carrying out chopping control of the closing motion of a switching element according to the ignition 
control explained in full detail behind. 

[0068] namely, — if a car halt is answered, ignition control is interrupted (off) and an engine stops 
automatically — a headlight — a control section 305 carries out chopping control of the switching 
element by the predetermined period and the pulse signal of a duty ratio, and carries out extinction of the 
headlight 169 so that the applied voltage to a headlight 169 may always fall substantially to an electrical 
potential difference (for example, 8.6V) at the time of predetermined extinction from the electrical 
potential difference at the time of ON (for example, 13.1V). then ~ if start actuation is answered, 
ignition control is resumed and an engine is restarted — a headlight ~ a control section 305 outputs "H" 
level signal of a direct current to a switching element. 

[0069] Thus, discharge of a dc-battery can be controlled by carrying out extinction, without switching 
off a headlight 169 at the time of engine automatic stay. Therefore, since the charge from a generator to 
a dc-battery can be reduced at the time of next start, consequently the electric loads of a generator 
decrease in number, the acceleration engine performance at the time of start improves. 
[0070] The ignition control section 700 permits or forbids the ignition actuation by ignition control 
equipment 161 under predetermined conditions for every said mode of operation and pattern of 
operation. If it distinguishes whether the transit judging section 701 has a car in a run state based on the 
detection signal inputted from a speed sensor 255 and is in a run state, the signal of "H" level will be 
outputted. 

[0071] OR circuit 702 outputs the OR of the output signal of the transit judging section 701, and the 
condition signal of the throttle sensor 257. OR circuit 704 outputs the OR of the reversal signal of said 
mode-of-operation signal S301a, of operation pattern signal S301b, and mode-of-operation signal 
S301c. OR circuit 703 outputs the OR of the output signal of each of said OR circuits 702 and 704 to 
ignition control equipment 161. Ignition control equipment 161 will perform ignition actuation for every 
predetermined timing, if an input signal is "H" level, and if it is "L" level, it will interrupt ignition 
actuation. 

[0072] Since the output signal of OR circuit 704 will be set to "H" level if it is either "starting mode", 
the "2nd pattern in halt start mode" and "idle switch mode" as the ignition control section 700 was 
shown in drawing 15 , from OR circuit 703, the signal of "H" level is always outputted. That is, in 
"starting mode", the "2nd pattern in halt start mode", or "idle switch mode", ignition control equipment 
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161 always operates. 

[0073] On the other hand, by "the 1 st pattern in halt start mode", since the output signal of OR circuit 
704 is "L" level, on condition that it was judged with under car transit by the transit judging section 701, 
or the throttle was opened and the output of OR circuit 702 was set to "H" level, ignition actuation is 
performed. Contrary to this, it is in a stop condition, and if the throttle has closed, ignition actuation will 
be interrupted. 

[0074] The warning buzzer control section 800 emits an audible tone as warning for demanding various 
cautions from an operator according to the run state of a car, or an operator's taking-a-seat condition for 
every mode of operation and pattern of operation. The condition signal of the taking-a-seat switch 254 is 
inputted into the non-sitting down continuation judging section 801. If the non-sitting down continuation 
judging section 801 is equipped with the timer 8012 which clocks an operator's non-sitting down time 
amount and a timer 8012 carries out a time-out, it will output the non-sitting down continuation signal 
S8012 of "H" level. In addition, the timer 8012 of this operation gestalt is beforehand set up so that a 
time-out may be carried out in 1 second. 

[0075] Shortly after having the timer 8021 which clocks engine ignition off time amount and detecting 
an ignition OFF state, the ignition off continuation judging section 802 starts a timer 8021 while 
outputting the ignition off signal S8023 of "H" level. If a timer 8021 carries out a time-out, the ignition 
off continuation signal S8021 of "H" level will be outputted. With this operation gestalt, it is set up so 
that a timer 8021 may carry out a time-out in 3 minutes. 

[0076] the buzzer control section 805 — each — when making ON/OFF of a buzzer 175 opt for and turn 
on based on mode-of-operation (pattern) signal S301a, S301b, S301C, the non-sitting down continuation 
signal S8012, the ignition off continuation signal S8021, the ignition off signal S8023, the output signal 
of the transit judging section 701, and the output signal of the throttle sensor 257, the signal of "H" level 
is outputted to the buzzer mechanical component 814. 

[0077] The buzzer control section 805 will set a buzzer 175 to OFF, whenever a mode of operation is 
"starting mode", as shown in drawing 15 . By "the 1st pattern in halt start mode", if un-sitting down by 
the ignition OFF state continues beyond the time-out time amount (this operation gestalt 1 second) of a 
timer 8012 or an ignition OFF state continues beyond the time-out time amount (this operation gestalt 3 
minutes) of a timer 8021, a buzzer 175 will be turned ON. it lights by "the 2nd pattern in halt start 
mode" — not having (ignition — off) — throttle opening is "0", and if the vehicle speed is judged in the 
transit judging section 701 with the input signal from a speed sensor 255 by the input signal from the 
throttle sensor 257 to be 0km, a buzzer 175 will be turned ON with it. In "idle switch mode", 
continuation of ignition OFF and un-sitting down 1 second or more turns ON a buzzer 175. The buzzer 
mechanical component 814 will output the buzzer driving signal which repeats the ON for 0.2 seconds, 
and the OFF for 1 .5 seconds to a buzzer 175, if the output signal of the buzzer control section 805 is set 
to "H" level. 

[0078] Thus, while the headlight was made to turn on by single-sided traffic restriction by road repairing 
etc. during transit with "halt start mode" in buzzer control of this operation gestalt, it is long duration 
(with this operation gestalt). If forced the stop for 3 minutes or more (engine shutdown), an operator will 
be informed of the purport to which an idling is permitted to that the pattern in "halt start mode" of 
operation changes from "the 1st pattern" to "the 2nd pattern", and coincidence by the buzzer 175. 
Therefore, an operator answers a buzzer, only throws in a starting switch 258, and can prevent the dc- 
battery riser by continuing carrying out long duration lighting of the headlight 169. 
[0079] In the acceleration actuation detection section 502 of the charge control section 500, with the 
input signal from the throttle sensor 257, and the input signal from a speed sensor 255, the vehicle speed 
is larger than OK, and the time amount by which a throttle is opened from a close-by-pass-bulb- 
completely condition to a full open condition recognizes it as there having been acceleration actuation 
that it was less than 0.3 seconds, and generates the acceleration actuation detection pulse of one shot. 
[0080] The vehicle speed recognizes the start actuation detection section 503 that there was start 
actuation when the throttle was "open" at the time of below a setting rotational frequency (this operation 
gestalt 2500rpm) predetermined [ OK ] in an engine speed, and it generates the start actuation detection 
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pulse of one shot. The charge limit section 504 controls the regulator rectifier 167, and reduces the 
charge electrical potential difference of a dc-battery 168 from 14.5V of always to 12.0V until it will start 
6-second timer 504a and the 6-second timer 504a concerned will carry out a time-out, if said 
acceleration detection pulse signal is detected. 

[0081] According to the above-mentioned charge control, a charge electrical potential difference falls at 
the time of an operator opening a throttle rapidly and doing sudden acceleration, and the time of the start 
from a idle state, and the electric load of starting-cum-the power plant 250 is reduced temporarily. 
Therefore, the mechanical load of 200 of the engine brought about by starting-cum-the power plant 250 
is also reduced, and the acceleration engine performance improves. Moreover, if chopping control of the 
switching elements, such as FET, is carried out at the time of engine automatic stay, a headlight 169 is 
dimmed and discharge of a dc-battery is suppressed to the minimum, since the load of starting-cum-the 
power plant 250 is reduced further, the further improvement in the acceleration engine performance will 
be attained. 

[0082] In addition, if 6-second timer 504a carries out a time-out, an engine speed exceeds a setting 
rotational frequency (this operation gestalt 7000rpm) or throttle opening decreases as shown in drawing 
15 , the charge limit section 504 will suspend charge control, and will return a charge electrical potential 
difference to 14.5 V of always. 

[0083] In drawing 14 , the starter relay control section 400 starts the starter relay 162 under 
predetermined conditions according to said each mode of operation and pattern of operation. The 
detection signal of the Ne sensor 153 is supplied to the below idling judging section 401. The below 
idling judging section 401 outputs the signal of "H" level as an engine speed is below a predetermined 
idling engine speed (for example, 800rpm). AND circuit 402 outputs the AND of the output signal of the 
below idling judging section 401, the condition signal of the stop switch 259, and the condition signal of 
a starting switch 258. AND circuit 404 outputs the AND of the output signal of the below idling judging 
section 401, the detecting signal of the throttle sensor 257, and the condition signal of the taking-a-seat 
switch 254. OR circuit 408 outputs the OR of the output signal of each of said AND circuits 402 and 
404. 

[0084] OR circuit 409 outputs the OR of mode-of-operation signal S301c and the reversal signal of 
mode-of-operation signal S301a. AND circuit 403 outputs the AND of the output signal of AND circuit 
402, and the output signal of OR circuit 409. AND circuit 405 outputs the AND of the output signal of 
said AND circuit 404, said mode-of-operation signal S301a, and the reversal signal of said of operation 
pattern signal S301b. AND circuit 407 outputs the AND of the output signal of said mode-of-operation 
signal S301a, of operation pattern signal S301b, and OR circuit 408. OR circuit 406 outputs the OR of 
each of said AND circuits 403, 405, and 407 to the starter relay 1 62. 

[0085] According to such starter relay control, as for the inside of "starting mode" and "idle switch 
mode", since the output signal of OR circuit 409 is "H" level, AND circuit 403 will be in enabling state. 
Therefore, an engine speed is below an idling, and if a starting switch 258 is turned on by the operator 
and the output of AND circuit 402 is set to "H" level when the stop switch 259 is an ON state (under 
brakes operation), the starter relay 162 will flow and the starter motor 171 will be started. 
[0086] Moreover, by "the 1st pattern in halt start mode", AND circuit 405 will be in enabling state. 
Therefore, an engine speed is below an idling, if the taking-a-seat switch 254 is opened for a throttle by 
the ON state (an operator a sheet under taking a seat), the output of AND circuit 404 will serve as "H" 
level, the starter relay 162 will flow, and the starter motor 171 will be started. 

[0087] Furthermore, by "the 2nd pattern in halt start mode", AND circuit 407 will be in enabling state. 
Therefore, if either of said each AND circuits 402 and 404 serves as "H" level, the starter relay 162 will 
flow and the starter motor 171 will be started. 

[0088] At the time of a halt, when an engine stops, the crank angle control section 1000 reverses the 
time amount starter motor 171 set up beforehand, and stops an engine whenever [ desired crank angle ] 
in a location. The halt judging timer 1001 supervises the Ne sensor 153, and when the condition that 
there is no output continues predetermined-time Tx from the Ne sensor 153, it outputs a time-out signal 
("H" level). This time-out signal expresses an engine shutdown. The time-out signal of the halt judging 
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timer 1001 is inputted into AND circuit 1002, AND circuit 1007, and the inversion authorization timer 
1004. 

[0089] The inversion authorization timer 1004 maintains an output signal to "H" until it answers a time- 
out signal from the halt judging timer 1002 and time amount Ty passes. Such short time amount is 
chosen that water temperature is high corresponding to the detection signal of the coolant temperature 
sensor 155 with which time amount Ty detects the water temperature of an engine cooling water. The 
relation between time amount Ty and water temperature is later mentioned about drawing 18 . 
[0090] Criteria rotational frequency Nref set up in the comparator 1003 smaller than idle rpm more 
greatly than the rotational frequency of cranking The engine speed Ne based on the output of the Ne 
sensor 153 is compared. An engine speed Ne is the criteria engine speed Nref. When it is above, the 
signal "L" showing engine condition ON is outputted. Moreover, an engine speed Ne is the criteria 
engine speed Nref. When it is the following, signar'H" showing engine condition OFF is outputted. The 
signal from a comparator 1003 is inputted into AND circuit 1002. 

[0091] The output signal of AND circuit 1002 and the inversion authorization timer 1004 and the 
detecting signal of the cam sensor 155 are inputted into AND circuit 1005, AND circuit 1005 outputs 
the OR of these output signals, it is reversed with an inverter 1006 and this OR is supplied to inversion 
relay 162a. 

[0092] Furthermore, the output signal of the inversion authorization timer 1004 is inputted into AND 
circuit 1007. The time-out signal of the halt judging timer 1001 is connected to the input of another side 
of AND circuit 1007. The output of AND circuit 1007 is inputted into OR circuit 406 of the starter relay 
control section 400. In addition, actuation of the crank angle control section 1000 is later mentioned 
further at the time of this halt. 

[0093] In the vice-TATA control section 900, the output signal from the Ne sensor 153 is inputted into 
Ne judging section 901. This Ne judging section 901 outputs the signal of M H" level as an engine speed 
is beyond a predetermined value, and it closes the vice-TATA relay 164. According to such a 
configuration, with [ an engine speed ] a predetermined value [ beyond ], also in which mode of 
operation, a fuel can be made deep. 

[0094] In the indicator control section 600, the output signal from the Ne sensor 153 is inputted into Ne 
judging section 601, and Ne judging section 601 outputs the signal of "H" level as an engine speed is 
below a predetermined value. AND circuit 602 outputs the AND of the condition signal of the taking-a- 
seat switch 254, and the output signal of Ne judging section 601. AND circuit 603 outputs the AND of 
the reversal signal of the output signal of AND circuit 602, said mode-of-operation signal S301a, and of 
operation pattern signal S301b to the standby indicator 256. The light is put out as an input signal is "L" 
level, and the standby indicator 256 blinks that it is "H" level. 

[0095] That is, since the standby indicator 256 blinks at the time of the stop in "halt start mode", an 
operator can recognize that it can depart immediately, if even an aperture carries out an accelerator even 
if the engine will have stopped, if the standby indicator 256 is blinking. 

[0096] Next, control of the starter motor 171 at the time of starting and a halt is explained to a detail. 
With the engine of this operation gestalt, once the load torque at the time of normal rotation reverses a 
crankshaft to a small location at the time of engine starting, a starter motor is anew driven in the normal 
rotation direction, and an engine is started. However, normal rotation cannot be made to start a starter 
motor from a location whenever [ desired crank angle ] by the difference of engine rotation friction only 
by [ fixed ] carrying out a time amount inversion. Then, as drawing 14 was explained, it was made only 
for the inversion time amount on which it decided according to the output of a coolant temperature 
sensor 155 to reverse the SUTATA motor 171 at the time of a car halt. By this, at the time of the restart 
at the time of a stop, the effect of load torque can be avoided and can carry out starting start 
immediately. 

[0097] Drawing 17 is drawing showing relation with required torque, when exceeding a location and 
**** torque, i.e., a top dead center, whenever [ crank angle / at the time of starter motor 171 starting ]. 
In this drawing, **** torque is small in the range (low load range), i.e., the range before [ 90 - / 270 ] 
exhaust air top dead center O/T, whose locations are before [ 450 - / 630 ] compression top dead center 
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C/T whenever [ crank angle ]. On the other hand, in the range before [ 90 - / 450 ] the compression top 
dead centers C/T (heavy load range), **** torque is large, and **** torque serves as max before [ 180 ] 
compression top dead center C/T especially. That is, before compression top dead center C/T, **** 
torque is about large, and **** torque is about small before exhaust air top dead center O/T. 
[0098] So, with this operation gestalt, when the starter motor 171 was energized in the inversion 
direction of a crankshaft 12, this energization time amount was determined that a crankshaft 12 will stop 
in said low load range. Thus, if a crankshaft 12 is reversed to the low load range and the starter motor 
171 is made to energize in the normal rotation direction from the location, the compression top dead 
centers C/T can be made to be crossed with small **** torque. 

[0099] By the way, when stopping an engine, near compression top dead center C/T (the inversion 
direction side range from compression top dead center C/T to about 140 this side), a crank does not stop 
in many cases (range which performed hatching). Then, the time amount and the starter motor 171 
which are taken to change a location whenever [ crank angle ] from about 140 this side of compression 
top dead center C/T to the 90 front end sections of said low load range, i.e., this side of exhaust air top 
dead center O/T, are energized in the inversion direction. 

[0100] If it is made to reverse beyond the time amount (i.e., beyond the time amount from which a 
location changes 360 degrees whenever [ crank angle ]) taken for a crankshaft 12 to rotate between 
compression top dead center C/T and exhaust air top dead center O/T especially, wherever the 
crankshaft 12 may be located in at the time of inversion initiation, a location is included whenever 
[ crank angle / after making it reverse 360 degrees or more ], this side, i.e., low load range, of exhaust air 
top dead center O/T. 

[0101] Drawing 18 is drawing showing the relation between the inversion time amount of the starter 
motor 171 , and engine cooling water temperature, the inversion time amount Ty (second) is shown on 
an axis of ordinate, and water temperature is shown on an axis of abscissa by it, respectively. A drawing 
solid line shows the time amount (the 1st hour) Tyl applied at the time of starting by the starting switch 
258, and a dotted line shows the time amount (the 2nd hour) Ty2 applied when detecting start actuation 
based on the output of the throttle sensor sensor 257 and making an engine restart. It has measured and 
decided on the time amount taken to reverse a crankshaft 360 degrees for every [ that is, ] engine cooling 
water temperature and every rotation friction these 1 st hour and the 2nd hour. In addition, the rotational 
frequency and running torque of the starter motor 171 at the time of an inversion are set as the value 
smaller than the **** torque of the compression top dead centers C/T. 

[0102] The 1st hour differs from the 2nd hour, because rotation friction changes with each starting 
modes even if the temperature of an engine cooling water is the same in it is because extent of warming 
up differs, and be alike to this extent. Since the direction of warming up in the case of starting with a 
starting switch 258 the first stage is inadequate and friction is larger than the case where detect start 
actuation based on the output of the throttle sensor sensor 257, and an engine is made to restart, 
inversion time amount is enlarged (Tyl> Ty2). 

[0103] In addition, the ratio of the 1st hour to the 2nd hour is made so small that engine-coolant water 
temperature becomes high (i.e., so that rotation friction becomes small). It is because the time of early 
starting by which warming up is not carried out, and warming up will come out enough and a big 
difference will be lost in the amount of rotation of the crankshaft 12 by inversion time amount in the 
time of a certain restart, if water temperature becomes high and rotation friction becomes small. 
[0104] Next, the configuration for actuation of the starter motor 171 at the time of an engine shutdown is 
explained. Drawing 1 is the forward inversion circuit of the starter motor 171 . In drawing 1 , at the time 
of a halt, the crank angle control section 1000 turns OFF inversion relay 162a (henceforth "Relay RyB") 
while turning ON the starter relay 162 (henceforth "Relay RyA"), if an engine is judged to be a halt 
based on the detecting signal of the Ne sensor 153. Only the time amount Tyl or time amount Ty2 
determined that it explained this relay change condition about drawing 14 based on the water 
temperature detection result of the coolant temperature sensor 155 as a friction detection means is held. 
Moreover, the on-off signal of a starting switch 258 and stop switch 259 grade is inputted into the starter 
relay control section 400, and Relay RyA will be turned ON if starting conditions are satisfied. 
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[0105] On the other hand, the starter motor 171 is connected to the contact Rya of Relay RyA through 
the 2nd contact Ryb2 of Relay RyB, and Resistance R while connecting with the contact Rya of Relay 
RyA through the 1st contact Rybl of Relay RyB. The other end of the contact Rya of Relay RyA is 
connected to the plus terminal of a dc-battery 168, and the minus terminal of a dc-battery 168 is further 
connected to the normally-closing [ of said 1st contact Rybl ] (NC), and (normally open NO) side. [ of 
Ryb2] 

[0106] In this configuration, when Relay RyA is [ Relay RyB ] OFF in ON, on the starter motor 171, a 
current flows in the arrow-head RR direction, and a motor 171 is reversed. That is, a crankshaft 12 is 
reversed after an engine stops until the time amount Tyl or time amount Ty2 corresponding to engine- 
coolant water temperature passes. On the other hand, when Relay RyA is [ Relay RyB ] ON in ON, the 
1st and 2nd contacts Rybl and Ryb2 are switched to the opposite side with illustration, a current flows 
in the direction of arrow-head RF on the starter motor 171, and the starter motor 171 rotates normally. 
When Relay RyA is OFF, electric power is not supplied by the starter motor 171, and a crankshaft 12 
does not rotate. 

[0107] In addition, in order to carry out the lightweight miniaturization of the starter motor 171, a low 
torque motor is used, the tooth lead angle of it is carried out at the time of normal rotation, and it is 
increasing torque. Therefore, since it becomes a lag at the time of an inversion, torque does not become 
1/2 of the torque at the time of normal rotation thru/or about 1/3. Furthermore, since a current flows 
through Resistance R for the purpose of the relay contact protection in an inversion, and a current is 
restricted from the case where it is normal rotation, rotational speed becomes very small from the time 
of normal rotation at the time of an inversion. Even if the starting position of an inversion is close to said 
low load range, or it already goes into the low load range and the crank has been reversed to 
compression top dead center C/T according to these synergisms, when overcoming this compression top 
dead center C/T and overcoming compression top dead center C/T whenever [ non-wanting crank 
angle ] at the time of a location, i.e., normal rotation, it will not reverse even in the location which needs 
high load torque. Therefore, even if a location reaches even near compression top dead center C/T 
whenever [ crank angle ] at the time of inversion termination, when energization is stopped, a crank 
rotates and stops in the normal rotation direction from the compression top dead centers C/T. 
[0108] Then, the above-mentioned control is explained with reference to the flow chart of drawing 19 . 
Processing shown in this flow chart will be performed if ON actuation of the main switch 173 is carried 
out, a starting switch 258 is ON, and starting control will be started if the stop switch 259 is turned on. 
First, at step SI, the output of a coolant temperature sensor 155 detects whenever [ engine-coolant water 
temperature ]. At step S2, the inversion time amount Tyl corresponding to said detected water 
temperature is read from said tabie (refer to drawing 18 ). At step S3, Relay RyA is turned ON and the 
timer Tl only for time amount Tyl to maintain this ON state is started. Since Relay RyB is off at this 
time, a crankshaft 12 is reversed. 

[0109] In step S4, it judges whether the timer Tl reached time amount Tyl, and if this decision is 
affirmation, it will progress to step S5. At step S5, Relay RyB is turned ON and normal rotation of a 
crank is started. A timer Tl is made a clearance at this and coincidence. At step S6, if it is judged 
whether a starting switch 258 is off and an operator detaches the start switch 258, this decision will be 
affirmed and will progress to step S7. 

[0110] Relay RyA is turned OFF at step S7, and Timer Tp is started at step S8. In step S9, the value of 
Timer Tp judges whether the time amount tl for the contact protection of Relay RyB passed. If time 
amount tl passes, Relay RyB will be turned OFF at step S10. Timer Tp is reset at step SI 1 . 
[01 1 1] if starting control finishes — the following control class — distinguishing (step SI 2) — each 
control (step SI 3), i.e., ignition control, charge control (step SI 4), and a headlight — control (step SI 5), 
buzzer control (step SI 6), etc. are repeated, and a car continues transit. If the conditions of a schedule 
are satisfied during transit, it will progress at step SI for starting control, or will shift to engine 
shutdown control (it mentions later for details). 

[0112] Next, processing of engine shutdown control is explained. In the flow chart of drawing 20 , the 
output of a coolant temperature sensor 155 detects whenever [ engine-coolant water temperature ] at step 
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S21 . At step S22, the inversion time amount Ty2 corresponding to said detected water temperature is 
read from said table (refer to drawing 1 8 ). At step S23, Relay RyA is turned ON and the timer T2 only 
for time amount Ty2 to maintain this ON state is started. Since Relay RyB is off at this time, a 
crankshaft 12 is reversed. 

[0113] At step S24, it judges whether the timer T2 reached time amount Ty2, and if this decision is 
affirmation, it will progress to step S25. At step S25, a timer T2 is made a clearance. Relay RyA is 
turned OFF at step S26. If Relay RyA becomes off, the starter motor 171 will stop. 
[01 14] At step S27, whether engine starting conditions' having been satisfied and a starting switch 258 
that is, are ON, and if the stop switch 259 is ON, engine starting conditions will be satisfied. If engine 
starting conditions are satisfied, it will progress to step S28 and Relay RyB will be turned ON. 
Preparation of normal rotation is made by turning ON Relay RyB. Timer Tp is started at step S29. At 
step S30, the value of Timer Tp judges whether the time amount tl for the contact protection of Relay 
RyB passed. If time amount tl passes, Timer Tp will be reset at step S31, and Relay RyA is turned ON 
at step S32. Thereby, a crankshaft 12 starts rotation. Since Relay RyB is turned on at step S28, the hand 
of cut of a crankshaft 12 is the normal rotation direction. At step S3 3, it is distinguished whether the 
engine started or not, and if an engine starts, it will progress to step S7 ( drawing 19 ). 
[0115] When step S33 is negation (i.e., in spite of having reversed the crankshaft 12 beforehand, when 
an engine does not start by subsequent normal rotation actuation), Relay RyA is turned OFF at step S34, 
the starter motor 171 is once stopped and Relay RyB is turned OFF at step S3 5 for an inversion. At step 
S3 6, Relay RyA is turned ON and the timer Tl only for time amount Tyl to maintain this ON state is 
started. As for a crankshaft 12, between time amount Tyl is reversed. 

[0116] At step S37, it judges whether the timer Tl reached time amount Tyl, and if this decision is 
affirmation, it will progress to step S38. At step S38, Relay RyB is turned ON and normal rotation of a 
crank is started. A timer Tl is made a clearance at this and coincidence. At step S39, it judges whether 
the engine started or not, and if an engine starts, it will progress to step S7. 

[0117] In this way, it is made to rotate normally again after reversing a crankshaft 12 immediately 
irrespective of whether a location is located whenever [ crank angle ] in which location, when an engine 
does not start even if it makes it rotate normally after reversing a starter motor. 

[0118] In this operation gestalt, although the circulating water temperature was adopted as a parameter 
representing the friction used as the load of a crankshaft 12, the parameter which decides on inversion 
time amount is not limited to this. For example, a means to detect the temperature of an engine oil may 
be established and you may decide on inversion time amount according to this temperature. 
[0119] 

[Effect of the Invention] As explained in full detail above, when a location rotates normally from the 
location, according to invention of claims 1-6, it can control to become the location which can be put 
into operation with small load torque whenever [ crank angle / at the time of reversing a crankshaft and 
making it stop irrespective of the magnitude of a rotation FUKURI cushion ]. Since the above- 
mentioned control can be performed without judging whether whenever [ crank angle ] is in the easy 
location of starting especially, or it is in the location where starting is difficult, a cam pulser etc. does 
not need the components for detecting a location whenever [ crank angle ], for example. Therefore, 
engine lightweight-izing, miniaturization, and low cost-ization can be attained. 
[0120] Since inversion time amount can be set up according to an engine warming-up condition, 
inversion time amount at the time of warming up can be shortened, and quick startability can be 
attained. When control which start actuation of an operator is answered [ control ] and makes an engine 
restart especially is being performed, by making inversion time amount proper, it can attain shortening 
of the resistance welding time and the time amount to start is not only shortened, but can make a power 
loss small. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the engine starting system characterized by being set up so that said inversion time 
amount is long according to engine rotation friction when this rotation friction is large, and it may 
become short in the engine starting system which makes it rotate normally and starts an engine after a 
schedule carries out the inversion time amount inversion of the crankshaft, when rotation friction is 
small. 

[Claim 2] It is the engine starting system according to claim 1 characterized by representing said rotation 
friction with engine temperature, it being short in said inversion time amount when engine temperature 
is high, and setting up said inversion time amount for a long time when engine temperature is low. 
[Claim 3] Engine starting system according to claim 1 or 2 characterized by setting up said inversion 
time amount beyond the time amount taken for a crankshaft to rotate between a compression top dead 
center and an exhaust air top dead center at the time of the engine rotation friction of a schedule. 
[Claim 4] Engine starting system according to claim 1 to 3 with which an engine is stopped when a car 
stops, the engine shutdown starting control means which the start actuation by the operator is answered 
[ control means ] and makes an engine restart is provided, and said inversion time amount at the time of 
restart of this engine is characterized by being set up shorter than the inversion time amount at the time 
of the first engine starting. 

[Claim 5] Engine starting system according to claim 1 to 4 characterized by being set up so that the ratio 
of said inversion time amount at the time of the first engine starting to said inversion time amount at the 
time of restart may become so large that said rotation friction becomes small. 

[Claim 6] The rotational speed and running torque at the time of the inversion of said crankshaft are 
engine starting system according to claim 1 to 5 characterized by being set up smaller than torque 
required for riding past of a compression top dead center. 
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[Drawing 20] 
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